521 


525 


538 


542 


545 


548 


86th SMPTE Convention °©® October 5-9 © Statler Hilton, New York 


volume 68 - number 8 AUGUST 1959 


Operational Characteristics of Rear Projection + John F. Dreyer 


Synthetic Highs—An Experimental TV Bandwidth Reduction System 
° W. F. Schreiber, C. F. Knapp and N. D. Kay 


A New Approach to Balanced Audio Levels in Television 
* Robert B. Monroe 


Plastics for Motion-Picture Laboratories * Roderick T. Ryan 


Significant Developments in TV Studio Lighting Layouts 
* Rollo Gillespie Williams 


Proposed Constitution and Bylaws Amendments 


= 

| 

wee 

: 

] 

q 

7, 

_ 


JOURNAL of the 


Officers 
President, 1959-60 
NORWOOD L. SIMMONS, Eastman Kodak Co., 6706 Santa Monica Bivd., 
Hollywood 38, Calif. 
Executive Vice-President, 1959-60 
JOHN W. SERVIES, National Theatre Supply Co., 92 Gold St., New York 38, N.Y. 
Past-President, 1959-60 
BARTON KREUZER, Astro-Electronic Products Div., Radio Corporation of America, 
Princeton, 
Engineering Vice-President, 1958-59 
AXEL G. JENSEN, Mea Dr., Berkeley Heights, NJ. 
Editorial Vice-President, 1959-60 
GLENN E. MATTHEWS, Research Labs., Bidg. 59, Kodak Park, Eastman Kodak Co., 
Rochester 4, N.Y 


Financial Vice-President, 1959 
G. CARLETON HUNT, General Film Labs., 1546 N. Argyle Ave., 
Hollywood 28, Calif. 


Convention Vice-President, 1959-60 
REID H. RAY, Reid H. Ray Film Industries, 2269 Ford Pkwy., St. Paul 16, Minn 


Sections Vice-President, 1958-59 
ETHAN M. STIFLE, Eastman Kodak Co., 342 Madison Ave., New York 17, N.Y. 


Secretary, 1959-60 
WILTON R. HOLM, E. I. du Pont de Nemours & Co., Parlin, N.J. 


Treasurer, 1959 
S. P. SOLOW, Consolidated Film industries, 959 Seward St., Hollywood 38, Calif. 


Governors, 1958-59 
JOSEPH E. AIKEN, 116 N. Galveston, Arlington, Va. 
DON M. ALEXANDER, Alexander Film Co., Colorade Springs, Colo. 
HERBERT E. FARMER, 7826 Dumbarton Ave., Los Angeles 45, Calif. 
ALAN M. GUNDELFINGER, Technicolor Corp., 6311 Romaine St., 
Hollywood 38, Calif. 
W. W. WETZEL, 725 Ridge St., St. Paul, Minn. 
DEANE R. WHITE, Photo Products Dept., E. |. du Pont de Nemours & Co., Parlin, NJ. 
Governors, 1959-60 
GERALD G. GRAHAM, National Film Board of Canada, Box 6100, 
Montreal 3, Que., Can. 
THEODORE B. GRENIER, 2045 DeMille Dr., Hollywood, Calif. 
UB IWERKS, 4500 Mary Ellen Ave., Sherman Oaks, Calif. 
KENNETH M. MASON, Eastman Kodak Co., Prudential Bidg., Room 2006, Chicago 1, 
ROBERT C. RHEINECK, CBS, 485 Madison Ave., New York 22, N.Y. 
JAMES L. WASSELL, 927 Harvard Lane, Wilmette, ili. 
Governors and Section Chairmen, 1959 
JEROME C. DIEBOLD, Wilding Picture Productions, 1345 Argyle St., Chicago, lll 
ROBERT G. HUFFORD, Eastman Kodak Co., 6706 Santa Monica Bivd., Hollywood 38, 
Calif. 
Section Chairmen 
R. J. BEAUDRY, Shelly Films Ltd., Toronto, Ont., Canada 
B. M. LODEN, Box 37, North Side Branch, Atlanta, Ga. 
WILLIAM R. McCOWN, P. O. Box 6215, Nashville, Tenn. 
JAMES A. MOSES, 1202 Oberlin Dr., Bucknell Heights, Alexandria, Va. 
W. A. PALMER, W. A. Palmer Films, inc., 1895 Oak Ave., Menlo Park, Calif. 
ERWIN J. PATTIST, 3618 Marsh Lane PI., Dallas, Texas 
RICHARD E. PUTMAN, 420 East Corey Rd., Syracuse, N.Y. 
EDWARD H. RIDEOUT, Avco R & A D, 750 Commonwealth Ave., Boston, Mass. 


Headquarters Office: 55 West 42d St., New York 36, N.Y. 


Printing Company, Easton, Po. 


SOCIETY OF MOTION PICTURE AND TELEVISION ENGINEERS 


PUBLICATION OFFICE TWENTIETH AND NORTHAMPTON STREETS EASTON, PA 


SOCIETY OF MOTION PICTURE AND TELEVISION ENGINEERS 


Cables: Somopict 
Executive Secretary: CHARLES S. STODTER 


Published monthly by the Society of Motion Picture and Television Engineers. Publication office 20th and Northampton Sts., Easton, Penna. Second-class 
mail privileges authorized at Easton, Penna. This publication is authorized to be mailed at the special rates of postage prescribed by Section 132.122. 
Copyright 1959, by the Society of Motion Picture and Television Engineers, Inc. Permission to republish Journal text material must be obtained in writing 
from the Society's Headquarters Office, 55 West 42nd St., New York 36. The Society is not responsible for stctements of contributors. Printed by Mack 


Editorial Office 


55 West 42d St., New York 36, New York 
Editor—VICTOR H. ALLEN 
Advertising Manager—DENIS A. COURTNEY 

BOARD OF EDITORS 


Choirman—PIERRE MERTZ 
66 Leamington St., Lido, Long Beach, N.Y. 


HARLAN L. BAUMBACH CLYDE R. KEITH 

D. MAX BEARD W. |. KISNER 

GERALD M. BEST RALPH E. LOVELL 
GEORGE R. CRANE C. DAVID MILLER 
HAROLD E. EDGERTON HERBERT W. PANGBORN 


BERNARD D. PLAKUN 
WALDEMAR J. POCH 
ALLAN L. SOREM 
DEANE R. WHITE 
W.T. WINTRINGHAM 


CARLOS H. ELMER 
CHARLES R. FORDYCE 
LLOYD T. GOLDSMITH 
LORIN D. GRIGNON 
A. M. GUNDELFINGER 
CHARLES W. HANDLEY CHARLES W. WYCKOFF 
RUSSELL C. HOLSLAG EMERSON YORKE 


Papers Committee Chairman—BERNARD D. PLAKUN 
63 Bedford Rd., Pleasantville, N.Y. 


Subscriptions to nonmembers, $12.50 a year (outside 
continental United States, add $1.00 for postage); 
subscribers residing in countries which participate in 
UNESCO may use UNESCO coupons in submitting sub- 
scription payments in the event other means of remitting 
are not available; single copies, $2.00 for one-part 
issues, $2.50 for special two-part Issues. A 10% 
discount is allowed to individual members and accredited 
agencies on orders for subscriptions and single copies. 
A list of priced and gratis publications is available. 
Order from the Society's Headquarters Office, 55 West 
42d St., New York 36. 


achievement and leadership. Its bers are 

and technicions skilled in every branch of motion-piciure 
film production and use, in television, and in the many 
related arts and sciences. Through the Society they are 
able to contribute effectively to the technical advance 
of their industry. The Society was founded in 1916 as 
the Society of Motion Picture Engineers and was re- 
named in 1950. 


Membership in Sustaining, Active, Associate or Student 
grades is open to any interested person according to 
his qualifications. Information about membership, tech- 
nical activities and standards and test films for the 
industry is available from Society Headquarters. 
Members residing in countries which participate in 
UNESCO may use UNESCO coupons in submitting 
membership payments in the event other means of 
remitting are not available. 


Telephone: LOngacre 5-0172 


a 
eee eee eee 


Journal of the 


W* society of Motion Picture 
and Television Engineers 


VOLUME 68 


Operational Characteristics 


of Rear Projection 


Rear-projection screens of low reflection reduce the effects of light on the screen 
and allow increase in the ambient light. Goniophotometric curves and setup of 
screen are given. Distribution, gain, reflection and resolution are discussed as 
factors. The physiological effects of increased ambient light are considered. The 
brightness of the picture should at least equal the level of the surrounding light 


to which the eye is adapted. 


| # ANY PROJECTION SYSTEM there is an 
interrelationship between the projector, 
the film, the screen and the viewing 
conditions. By using a rear-projection or 
transmission-type screen, the elements of 
the projection system can be varied to 
provide the best viewing conditions. 
Rear-projection screens of the latest-type 
are made up of millions of tiny lenses 
imbedded in a plastic. The light by 
reflection and refraction is diffused by 
the lenses as it passes through the screen. 
The proper selection and combination of 
materials result in screens that give very 
low front reflection along with high 
transmission. These rear-projection 
screens provide maximum performance 
over a wide range of lighting and viewing 
conditions. 

The four primary optical characteris- 
tics of a screen are distribution, gain, 
reflection and resolution. The secondary 
characteristics of color, uniformity and 
stability are easily controlled in a rear- 
projection screen. Therefore only the 
operational characteristics of rear pro- 
jection in the light of the primary areas 
are discussed here. 


Distribution and Gain 


Light distribution is one of the most 
important characteristics of a screen. 
It is a measure of the light-spreading 
character of the screen. It is a determin- 
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ing factor in the usable width of the 
screen, the permissible focal length of the 
projector and the projector wattage re- 
quired. 

Distribution is given as a plot which 
shows the intensity of a ray of light at the 
different angles to which the light is bent 
by the screen. The curve is obtained by 
measuring the brightness of a narrow 
parallel beam of light as it is spread out 
by the screen. The characteristic curves 
of light distribution are made with a 
light-measuring goniophotometer.' The 
curves obtained from the instrument 
are plotted on a log scale related to 
magnesium carbonate at 100%. 

Figure 1 shows the characteristic 
curves on a log plot for a screen with 
a gain of 500%. A gain of 500% indicates 
that the picture is five times as bright 
(normal to the screen) as for a matte- 
type reflection screen having a value of 
100%. From an angle of about 28° to the 
screen and on out, the brightness falls 
below that of the matte screen. 

Rear-projection screens are made with 
different light-distribution curves to 
conform to various use requirements. 
Figure 2 shows a distribution curve for a 
gain of 250% with a flatter curve. 
Projection screens are viewed at a 
limited angle. When the angle of view is 
beyond 40° from the centerline of the 
screen, a foreshortening effect of per- 
spective occurs which distorts the picture 
excessively and it is not generally 
desirable to consider angles beyond this 
40°. It is generally desirable to place as 
much light as possible uniformly through- 
out the viewing angle. If the light dis- 
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tribution make-up of the screen is not 
uniform enough, undeviated light con- 
centrates to make a hot spot. The gain 
for a rear-projection screen is related to a 
perfect front-reflecting diffuser, the same 
as for front-reflection screens. 

The distribution curve is often mis- 
used. It has been erroneously suggested 
that an ideal rear-projection screen 
would diffuse all the light through an 
angle of 30° from the normal to the 
screen, no light being diffused beyond 
that angle. This concept is based on the 
assumption that the viewing angle is 
the same at 30° each side of the normal 
to the screen. This concept is an 
erroneous simplification of the conditions. 
Figure 3 shows two rear-projection setups. 
Let us consider first the system on the 
righthand side (System 1). 

The projector in System 1 has a threw 
of five times the screen width. The 
viewing audience is positioned along the 
line A—-E, placed twice the screen width 
away from the screen. Light emanating 
from the right side of the projector along 
the line HG must be deflected by the 
screen at point G to points GA, GB, GC 
and GD. From the left side of the pro- 
jector along the line HF, deflection must 
be made to points FA, FB, FC and FD. 
At point A the projector light is deflected 
in the amount of the angles AFB and 
AGI. At point B the deflection angles are 
BFB or zero, and BGI on the right. 

The deflection-angle ranges for the 
various viewing positions shown in 
Figure 3 are given in Table I. The 
maximum difference of 36° in deflection 
of the light from the projector occurs at 
point B. Moving the audience to a posi- 
tion farther away from the screen will 
result in a narrower angle of deflection 
and the deflection will be less than the 
values shown in the table. At point D, 
which is at an angle of 30° with the 
normal at the near edge of the screen, 
the deflection is as much as 52° in the 
angle DGI. Consequently, it should not 
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Fig. 1. Characteristic curves on a log 
plot for a screen with a gain of 500% 
(Lenscreen LS75G, glass). 


be thought that a 30° position requires 
only a 30° deflection. 

On the left side of Fig. 3 is a rear- 
projection setup marked System 2, 
which is identical to System 1 except that 
a projector lens having a shorter focal 
length is used, resulting in a projector 
throw of 14 times the screen width. 
The same calculations have been made 
for System 2 as for System 1. The 
corresponding angles are now much 
larger than for System 1. The screen 
must deflect the light at greater angles 
for a short focal length lens than for a 
long focal length lens. The position along 
the extremes of the projector line again 
has the greatest difference in deflection 
angle. 
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Fig. 2. Distribution curve for a gain of 
250% with a flatter curve (Lenscreen 
LS60G, glass). 


By using the angles given in Table I 
and applying them to the distribution 
curve of Fig. 4, for the Flexible screen, 
the values in Table II are obtained. 
These values represent transmission at 
the various angles. By dividing the per 
cent of light transmission for the mini- 
mum deflection angle with that of the 
maximum deflection angle, a_ light 
intensity ratio is obtained which is 
shown in the fourth column of this table. 
This value is a ratio of the intensity 
range of the transmitted light for a given 
viewing position. The values given 
are based on an ideally uniform dis- 
tribution of light by the projector, which 
is never the case in practice. 

The intensity ratios given in this 
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Fig. 3. Two rear-projection setups— System 2 shows corresponding angles much larger 
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column are arithmetical ratios of the 
light energy for this particular screen 
(the LS60F) under the given conditions. 
One very important factor, the sensitivity 
of the eye is not taken into consideration. 
Fechner’s Law states that as the stimulus 
to the eye is increased in geometrical 
progression, the resulting sensation is 
increased in arithmetical progression. The 
contrast sensitivity then varies directly 
as the logarithm of the stimulus.” 

If the transmission at 100% is assumed 
to be at the point where the projector 
intensity is 10 ft-L, the light intensity 
can be expressed in terms of a logarith- 
mic value. An eye-sensitivity brightness 
ratio can then be obtained from the 
maximum and minimum values which 
are the logarithms of the transmissions 
at the extreme angles on the screen. 
This logarithmic brightness ratio is a 
measure of how the eye actually sees 
the light and is a value of merit, whereas 
the arithmetical ratio is simply an energy 
ratio. As Table II shows, the arithmetical 
intensity ratio increased from positions 
C to D while the logarithmic brightness 
ratio decreased from the same movement. 

Furthermore, as the projector inten- 
sity is increased, the screen brightness 
becomes more uniform. This is shown in 
the Table by assuming a projector in- 
tensity of 100 ft-L. The uniformity of 
the brightness of a screen is increased 
with a greater amount of light. This 
can be demonstrated by increasing the 
intensity of light of the projector. 
An apparent spreading out of the light 
from the center to the edges will be 
seen, rather than a simple uniform 
increase in light intensity. 

Experience is being accumulated on 
what is an acceptable eye brightness 
ratio for various conditions. This value, 
however, may vary with the size of the 
screen and the surrounding light level. 
The projector throw distance should 
preferably be at least three times the 
screen width. For small screens, the 
throw distance should be not less than 
1} times the screen width. 

The same calculations and limitations 


Table I. Deflection Angle Ranges for the 
Various Viewing Positions Shown in 
Figure 3. 


Max. 
Viewing Deflection, difference, 
position degrees degrees 
System 7 
A 20 to 0 to 20 20 
B 0 to 36 36 
Cc 12 to 44 32 
D 24 to 52 28 
System 2 
A 32 to 0 to 32 32 
B 5 to 0 to 49 49 
Cc 0 to 68 68 
D 13 to 77 64 
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Table Il. Variation of Intensity and Brightness Ratio. T 


| 
Log of Log of 
intensity Bright- intensity 
at 10 ft-L ness at 100 ft-L 
= 100% ratio = 100% 


View- Deflection % 
ing angle Transmission Inten- 
posi- range, from curve sity 
tion degrees LS60F ratio 
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- Reflection Matte side 


System 7 
1.33 to 1.05 
1.33 to 0.76 
1.18 to 0.60 
0.99 to 0.45 


System 2 
215 to 68 0.32 1.33 to 0.83 
215to 32 0.15 1.33 to 0.50 
215to 13 0.06 1.33 to 0.11 
147to 8.4 0.06 1.17 to 0.09 
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as those shown in Fig. 3 apply to front- 
projection systems. The distribution 
curve for the LS60F Lenscreen used in 
the calculations is close to that of a 
pearl. or low-gain, aluminum screen. 
At present there are available no rear- 
projection screens with a flat distribution 
curve exactly like that of the matte 
white reflecting screens. 

In practical application the distribu- 
tion required for a particular screen 
depends upon a number of factors. The 
distance of the projector from the screen 
is important. Table I and Fig. 3 show 
that the farther away the projector, the 
less the screen has to divert the light. This 
distance is limited by the lens and the 
space available for a given picture size. 
The size of the picture is related to the 
type of information to be presented and 
to the area in which the audience will 
view the picture. The audience area is 
most critical as to closeness to the screen 
and sideways spread. It has been found 
that the audience area for rear projection 
can extend farther back from the screen 
than for front projection. The screen 
size is also related to the amount of 
projector light available, the level of the 
ambient light and the density of the 
pictures to be shown. 

For example, a microscope projector 
to be viewed by only one person po- 
sitioned directly in front of the screen 
will make use of a narrow-angle distri- 
bution, high-gain screen. This type of 
screen gets the maximum use out of a 
limited amount of light. On the other 
hand, a compact sales-demonstration 
unit with a short focal length projector 
and a widely spread audience requires 
a wide-angle screen. 


Reflection 


The reflection characteristics of a 
screen are very important. With front 
projection, as high a reflection as possible 
is desirable, while with rear projection as 
low a reflection as possible is desired, as 
long as it does not reduce the screen’s 
transmission. Reducing the reflection of 
the front surface permits an increase in 
the ambient light level and makes pro- 
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jection of pictures possible in well-lighted 
areas. For a screen to give good contrast 
in a well-lighted room without an ex- 
cessively bright projector, it must have 
low reflection. 

The curves of the front reflection are 
shown in the lower part of the distribu- 
tion curves in Figs. 1, 2 and 4. 

Screens are made with one side 
polished and one side a matte finish. 
The reflection curve is different for each 
side of the screen and two reflection 
curves are given in the figures, since 
either side may be used forward. When 
used with the screen’s polished side 
toward the audience, the picture is 
sharper and has more contrast than with 
the matte side forward. However, bright 
lights spectrally reflected by the shiny 
surface are a disturbing factor. To 
prevent this reflection from being seen, 
the lights should be above or to the side 
but not in back of the audience. Under 
lighting conditions where bright re- 
flection is disturbing, the screen may be 
tilted slightly or the matte side used 
forward. Either of these expedients will 
eliminate undesirable spectral reflections. 

It has been established that for view- 
ing pictures on a front-projection screen, 
the stray light should not be greater 
than 0.3% of the screen brightness.’ 
This relationship does not hold true for 
a rear-projection screen, for as the level 
of ambient light is raised, the eye loses 
its high sensitivity to a small amount of 
light. Fechner’s Law again is effective. 
Perhaps the best understanding of the 
relationship can be obtained by con- 
sidering that the light reflected by the 
printed black ink of the SMPTE 
Journal is approximately 9% of the 
reflection of the white paper, which is 
an acceptable per cent for viewing under 
normal illumination. In the same way, 
a higher percentage of stray light can be 
tolerated when viewing a screen in 
normal illumination. 

A low-reflection screen performs two 
important functions. It keeps the ambient 
light reflections to a minimum and 
allows the projector light to go through 
the screen. 


Fig. 4. Distribution curves of reflection 
characteristics of a screen (Lenscreen 
LS60F, flexible). Front reflection is shown 
in the lower part of the figure. 


For the projection screen to give low 
light loss, the rear reflection must be 
low. 

To give good contrast, not only should 
the surface reflection be low, but also 
the area in back of the screen must be 
kept dark. This is very important. Room 
light passing through the screen must 
not be reflected by objects behind the 
screen and so light up the screen. The 
rear-projection screen allows the spec- 
tator to come outside the black box 
between the screen and the projector, 
but this area behind the screen must 
still be kept dark. The dark areas on 
the screen can remain dark only when 
there is no light shining on them from 
the back. The screen is critical to back- 
lighting. 

It is common to use a mirror behind 
the screen to revert the image so that 
the film need not be reversed. This 
also acts to shorten the space required in 
back of the screen. The mirror is placed 
in line with the normal to the center of 
the screen to eliminate keystone effect. 
The projector line should be in line with 
the audience. A second surface mirror 
is generally satisfactory for this type of 
use. 

There is a variation as great as 100 
to 1 in the light intensity of various 
artificially lighted interiors. Outdoor 
lighting in daylight also varies as much 
as 100 to 1. The projector must give a 
picture which competes with the re- 
flected ambient light under conditions 
where the eye has adjusted to the 
brightness of the area surrounding the 
screen. 

The intensity of the light reflected by 
the area surrounding the screen is 
related to the intensity of the light and 
the reflectivity of that area. 

With a rear-projection screen the 
screen should be placed where the 
surrounding area gives least reflection. 
It should face into the light. This is the 
reverse of what has been suggested for 
front-reflecting screens. 
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The required projector wattage is 
normally determined by five factors: 
the density of the prints to be used, the 
gain and light distribution of the screen, 
the size of the screen, the reflection 
given by the screen and the brightness of 
the area in which the pictures are to be 
shown. Halving the size of the screen 
will give four times as much light on 
the screen without having increased the 
wattage of the projector. 


Resolution 

The resolution characteristic of the 
screen is important for sharpness and 
detail. Rear-projection screens of Len- 
screen type will give a definition of 60 
lines/mm (measured directly on the 
screen with a microscope). This perfection 
is needed for small screens viewed from 
a short distance. 

The conditions for viewing a rear- 
projection screen are no longer limited 
to a dark surrounding. Consequently, 
the effect of the surround now assumes a 
different role. We have all experienced 
the discomfort of going from a bright 
room into a dark area where a picture 
is being shown. Similarly, we have felt 
the discomfort of suddenly having the 
lights turned on after we have been 
accustomed to the dark. But further 
than this, there are physiological effects. 

When a screen is being viewed in a 
normally lighted room, peripheral vision 
relates the screen picture to the entire 
room, whereas viewing the same screen 


under darkened conditions is a restric- 
tion that produces “tunnel vision.” 
The physiological effect of rear projec- 
tion viewed in normal light is a tying-in 
of the screen with the room, sometimes 
resulting in an apparent increase in 
screen size. This can be shown by 
turning the room lights off and on while 
viewing a rear-projection picture. 

Studies have shown that visual acuity 
is greatest when the surrounding area 
brightness is close to that of the subject 
level.‘ Consequently, a rear-projection 
screen need not be as large as a front- 
projection screen to be readable. The 
optimum contrast and optimum screen 
brightness level requirements are not 
necessarily the same for a_ picture 
viewed in a lighted area as for a picture 
viewed in the dark. For example, a 
20-ft-L screen may be too bright in the 
dark, but will be satisfactory in a well- 
lighted room. 

The adaptation brightness of the eye 
is related to comfortable seeing.’ If 
the eye has been adapted by the sur- 
roundings to a high level of brightness, 
then the picture should match that 
brightness. If a screen needs to attract 
attention, then it should be brighter than 
its surroundings. 

In judging the contrast for rear pro- 
jection, not only the brightness of the 
picture and the contrast of the negative 
should be taken into account, but also 
the per cent reflection of the front surface 


of the screen and the level of the sur- 
rounding brightness. 

Proper use of the right type of low- 
reflection rear-projection screen will 
give the required dark areas in the 
picture, but the brightness of the picture 
must be up to the level to which the eye 
is adapted in order to appear bright. 
As a rule of thumb, the brightness of 
the picture at the angle to be viewed 
must at least equal the surrounding 
light. 
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Discussion 

Anon: For this rear-projection screen, how far 
back do you need the mirror? 

Mr. Dreyer: With this particular combination 
it is back 4 ft 6 in. from the screen, the projector 
throw distance being 9 ft for this lens and screen 
size. 
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Synthetic Highs — An Experimental 
TV Bandwidth Reduction System 


A complete system is described which codes a standard video signal to match a 
narrower band channel and subsequently decodes the received signal for display 
on a standard TV monitor. The system transmits the low-frequency, or macro- 
contrast signal, in analog form. The location and amplitude of the edges are trans- 
mitted by a digital code. At the receiver the edge information is used to synthesize 
the highs content of the video, which is then added to the lows to reconstruct the 
original video signal. Bandwidth reduction is achieved by exploiting both statistical 


correlations and psychophysical phenomena. 


Apparatus for the separation of low frequencies, detection of edges, quan- 
tization and binary digital coding of edge amplitude and synthetic reconstruction 
of highs is described. The digital coder for edge locations has been described 
elsewhere.' Picture-tube photographs of the resulting pictures are shown. Factors 
affecting the degree of bandwidth reduction and the effect of variation of system 
parameters such as separation frequency and quantization levels are discussed. 


ye 4-megacycles/sec bandwidth re- 
quired for the transmission of a standard 
video signal generally restricts picture 
transmission to the line-of-sight radio 
frequencies. Recent developments in the 
fields of tropospheric scatter and video- 
tape recording have facilitated the 
handling of the 4-mc (megacycles/sec) 
bandwidth for certain applications, but 
the desirability of bandwidth reduction 
remains. 

The noise-free transmission possi- 
bilities of digital systems are becoming 
increasingly important, but since straight 
128-level or 7-bit PCM coding of a stand- 
ard 4-mc video signal requires a chan- 
nel capacity of 56 X 10® bits/sec or a 
binary channel bandwidth of 28 mc, 
some form of bandwidth reduction would 
appear to be essential. 


The Nature of the Problem 


The bandwidth necessary for a 
straightforward video signal is a function 
of the field rate, the number of lines 
per field and the detail required in 
each line. If degradation of the picture 
can be tolerated, then many solutions 
of the problem are possible,? depending 
on just how much and which kind of 
degradation is to be accepted. If, 
however, the entertainment value of 
the picture is to be unimpaired, then 
possible economical solutions to the 
problern are hard to come by — as is 
evidenced by the lack of working solu- 
tions in spite of the considerable effort 
in many quarters.* 

There are in general two methods of 
coding by which the bandwidth may be 
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reduced, namely, statistical and non- 
statistical coding.‘ 

Statistical coding makes use of the 
fact that, although a picture could 
contain a checkerboard pattern of about 
250,000 elements requiring a 4-mc 
transmission bandwidth, pictures almost 
never contain such complex detail, 
and consequently transmission channels 
run idle or at low rates for a large 


proportion of the transmission time. To * 


take advantage of this fact, it is neces- 
sary to store picture detail temporarily 
as it occurs and then read it out of 
storage at a slow and constant rate 
for transmission through a narrowband 
channel. In this way the channel 
capacity is set by the average, rather than 
the peak rate of information generation. 
The receiver must reconstruct the orig- 
inal video signal in real time. The 
main obstacle to such systems is the high 
speed (8 mec) of storage required. 
One such system using mainly cell-to- 
cell correlation has been instrumented 
by us! and will be described below. 
Systems using higher orders of corre- 
lation have been discussed,’ but as far 
as we are aware, not instrumented. 

The aim of nonstatistical coding is 
to modify the original video signal and 
to endow it with more favorable charac- 
teristics either for direct transmission® 
or for statistical coding. Any modification 
of the video signal must be such that in 
the final result the eye is unable to detect 
the change or is favorably impressed by 
it. At the very least, the eye should not 
find the changes too objectionable. This 
probably requires that for full exploita- 
tion of the eye’s tolerance, we should 
know more about the characteristics 
of the eye than we do at present and 
also possibly more of the psychology of 
the viewer. However, some elementary 
facts are known and are in use. 


By W. F. SCHREIBER, 
C. F. KNAPP and N. D. KAY 


Some Characteristics of Vision 


The present system of 2:1 field inter- 
lace, in order to halve the bandwidth, 
makes use of the fact that the eye is less 
sensitive to microscopic than to macro- 
scopic flicker. Efforts to improve on 
this by higher-order interlacing result 
in the illusion of lines crawling verti- 
cally in the picture. 

As might be expected, the eye tolerates 
horizontal interlace about as well as 
vertical. When both are used together 
in an attempt to obtain a fourfold 
improvement, steps must be taken to 
avoid spurious effects. In the NTSC 
system, the horizontal interlace’ is 
applied only to the chrominance in- 
formation and hence is not usually very 
visible. We have constructed an experi- 
mental system using a 2-mc bandwidth 
with both horizontal and vertical inter- 
lace, with sample-holding to eliminate 
the dot-crawl effect. We found that the 
subjective resolution was equivalent 
roughly to a 3-mc picture and that 
there were no bad effects on motion 
continuity. It has been reported* that 
higher-order interlace than this again 
offends the eye. 

Frame repetition using storage as .n 
aid to frame-rate reduction has often 
been suggested. The results® indicate 
that frame repetition eliminates flicker 
while permitting some illusion of mo- 
tion. Presumably, reduction to about 
16 frames, the amateur motion-picture 
standard, should be acceptable. How- 
ever, at frame rates of about 12 and less, 
small area motion, such as lip move- 
ments, suffers intolerable break-up, 
while panning shots result in the illusion 
of jerkiness. This occurs in spite of 
various methods of grouping and repeat- 
ing the stored frames. It is possible 
that a better understanding of visual 
perception will lead to methods of 
grouping and repeating frames which 
the eye will regard with more tolerance. 
More such experiments are desirable, 
although the prospects are not prom- 
ising. Thus we see that the present 
scanning standards already afford near- 
optimum exploitation of the properties 
of the eye, due regard having been paid 
to simplicity in receiver design. Further 
exploitation must depend upon opera- 
tions on the video content of each line 
or on lines of the same or successive 
frames. 

Another characteristic of vision that 
has been used in bandwidth reduction 
systems is that which renders the eye 
quite tolerant of large amplitude errors 
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Fig. 1. Oscillograms of high- and low-frequency components of a square waveform, 
together with three reconstructed waveforms. 


in high-gradient areas, although it can 
easily detect spurious contours in low- 
gradient areas due to too coarse a 
quantization. A tapered quantization 
exploits this fact, reducing the total num- 
ber of levels (and therefore the bit rate) 
required.” However, this quantization 
is most profitably applied not to the 
video signal itself, but to a derived 
function, such as the difference signal 
in a delta-modulation system.® 

There are undoubtedly many pe- 
culiarities of visual perception which 
have yet to be observed and exploited. 
The foregoing examples illustrate the 
variety of possibilities, and it is evident 
that a little ingenuity will probably 
reveal further characteristics of vision and 
appropriate schemes which will permit 
modification of video signal properties 
without causing objectionable picture 
distortion. 

There are some methods of signal 
distortion which subjectively improve 
the final picture. The beneficial effect 
of one method! of “‘edge-peaking” has 
been described elsewhere, and audience 
reaction tests in our laboratories have 
indicated that most people actually 
prefer about 60% accentuation of the 
high-frequency content of a standard 
television picture. The desired per- 
centage of overpeaking depends on the 
original picture quality and frequency 
band being emphasized. 


(c) 


The tolerance of the eye to exaggerated 
highs or edges is no doubt due to the 
fact that the eye itself has a built-in edge- 
peaking device" and consequently does 
not object seriously to small amounts 
of distortion which resemble its own 
peculiar type. G. M. Byram" concluded 
that under the most favorable condi- 
tions, vision is mainly a border or 
contour phenomenon. Observers from 
Helmholtz to Evans'* have gathered 
evidence, in the form of optical illusions, 
which supports this view. It is this 
phenomenon of visual perception which 
is used to advantage in the system of 
synthetic highs to be described. 


Synthetic Highs System 


The waveforms used for the over- 
peaking audience reaction tests are 
shown in Fig. 1 (a), (b), and (c). The 
highs waveform is obtained by sub- 
tracting from the video its own low- 
frequency content, obtained from a 
linear-phase low-pass filter. The highs 
waveform is seen to be mainly the edge 
detail of the picture. Conversely, the 
lows consist of the picture with all sharp 
edges removed. The lows bandwidth 
is about 350 kc, leaving about 3.65-mc 
bandwidth for the highs. 

The signal separation thus far does 
not simplify the transmission problem, 
but examination of the highs waveform 
indicates an interesting possibility. The 
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Fig. 2. Typical waveforms used in the Synthetic Highs System. 
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highs waveform retains the amplitude 
and rise time of each edge of the original 
video, but each edge now has leading 
and trailing portions which are shaped 
uniformly by the low-pass filter charac- 
teristic. If, therefore, the location and 
amplitude of the riser of each edge in 
the picture were known, it would be 
possible to synthesize the leading and 
trailing portions of the highs waveform 
to match the rise-and-fall time of the 
low-pass filter. Thus it would be pos- 
sible to synthesize the highs waveform 
from a train of pulses carrying edge 
location and amplitude information 
only. The original video signal could 
then be reconstructed by adding the 
synthetic highs to the lows waveform. 
Reconstruction in this manner is il- 
lustrated by the oscillogram in Fig. 
1(d). The effect of adding too much or 
too little of the synthetic highs is shown 
by the waveforms (e) and (f), respec- 
tively, of Fig. 1. As mentioned previously, 
the overpeaking of waveform Fig. 
1(e) is preferred by most people to the 
original waveform Fig. 1(a). 

This means that instead of transmitting 
the video signal directly it is possible to 
transmit the lows signal plus edge in- 
formation to the receiver, which can 
then synthesize the highs waveform and 
reconstruct the original video. The 
synthesis of highs from edges is not 
merely novel, but actually offers an 
intermediate waveform which is partic- 
ularly amenable to statistical digital 
coding as will be shown. That this is so 
may be seen by considering the speci- 
fications for the highs waveform. Firstly, 
it is important that the location of each 
edge be rendered accurately in order 
that successive lines may register. (The 
eye is particularly sensitive to kinks in 
nominally straight vertical lines.) Such 
accuracy requires that any practical 
coding of edge positions be digital 
rather than analog. Secondly, the 
amplitude of each edge may be rendered 
less accurately, provided only that small 
edges contain small errors and that 
large errors be confined to large-ampli- 
tude edges. This calls for tapered quanti- 
zation of the edge amplitudes. 

How this reconstruction is imple- 
mented is shown in Fig. 2. The edges 
in the picture may be detected by 
delaying the video signal by } usec and 
subtracting it from the undelayed video 
signal. Figure 2(c) illustrates the result 
of this operation, which is referred to as 
“edge-taking”’ for this system, although 
elsewhere it is referred to as cell-to-cell 
differencing or linear prediction. This 
waveform gives the location and ampli- 
tude of each edge. 

If the edge pulses were put directly 
into the highs synthesizer, they would 
permit exact (both practically and 
theoretically) reproduction of the original 
highs. The amplitude is obtained directly 
from the edge signal, and the leading 
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Fig. 3. The Synthetic Highs System. The signal notation re- 


fers to the waveforms of Fig. 2. 


and trailing parts are mirror images of 
the corresponding portions of the lows 
signal. The shaping of the leading and 
trailing parts ensures that the synthe- 
sized highs blend with the lows without 
producing spurious edge contours. 
At the receiver, however, the highs are 
actually synthesized from waveform 2(d), 
which is transmitted by the digital 
coding system. These synthetic highs, 
when added to the lows of Fig. 2(b), 
produce the video signal 2(f). The 
quantization errors produce some over- 
and-under peaking, and the elimination 
of very low amplitude detail, but the 
net effect is quite satisfactory. 

The purpose of the digital coding is to 
take advantage of the statistical nature 
of picture detail. In principle, the digital 
coder assigns two numbers to each edge 
pulse. One indicates its position on the 
line, while the other gives its quantized 
amplitude. The coder then transmits the 
pairs of numbers at a uniform rate. 
This rate is slower than that at which 
information is generated during complex 
picture detail, but faster than the in- 
formation rate during relatively blank 
areas of the picture. The net result is 
the possibility of transmitting the coded 
edge information through a narrow-band 
channel. At the receiver, a digital 
decoder is required to reconstruct in 
real time the edge waveform Fig. 2(d) 
from the pairs of numbers received. 
The coder-decoder performs the func- 
tion of elastic delay. The reconstructed 
edge waveform is passed through a 
highs synthesizer to produce a synthetic 
version of waveform Fig. 1(c) at the 
receiver. 

The complete system is shown in Fig. 
3. This diagram indicates two trans- 
mission channels, one for the lows signal 
and one for the quantized edge pulses. 
The quantized edge channel contains 
the digital coder and decoder, which 
take advantage of the statistical charac- 
teristics of the edge waveform. Also 
indicated are the units for the extraction 
and quantization of edges at the trans- 
mitter and the highs synthesizer and the 
lows-highs adder at the receiver. 
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Fig. 4. The Quantizer showing coding-tube and diode matrix. 


Experimental Equipment 


The main purpose of building this 
experimental equipment was to show the 
pictorial result of reconstructing a 
signal from low-frequency video by 
adding highs which have been synthe- 
sized from binary-digital edge amplitude 
and position information. The system 
was therefore connected as indicated by 
the dotted lines in Fig. 3. This means 
that the edge information is handled 
throughout in real time. Since the edges 
have already been quantized in time and 
amplitude, the coder-decoder merely 
transfers this binary-digital information, 
without change, from transmitter to 
receiver, thus exerting no influence on 
the quality of the final picture. The 
pictures do, therefore, contain all the 
effects, good or bad, that are inherent 
in the system as a result of quantization 
and binary-digital coding of edges and 
synthesis of the high-frequency content. 
We have also separately constructed and 
operated the digital equipment to prove 
its feasibility. 

Another object of the experiments 
was to count the number of edges which 
occur in typical scenes from live tele- 
vision transmissions. From these data 
the bandwidth reduction of the complete 
system can be calculated. High-speed 
counters and display units from the 
digital coding racks available in the 
laboratory were used for this purpose. 


Low-Pass Filter 


This unit is designed to pass all 
frequencies below 350 ke with linear 
phase shift. Oscilloscope photographs of 
a square-wave input and the corres- 
ponding output are shown in Fig. 
1(a) and (b). 


Edge Taker 


This unit must provide an output 
which is the difference between the 
video signal and the video signal de- 
layed by } usec. A high-quality delay 
line is essential in order to avoid dis- 
tortion, which would result in spurious 
edges. However, even the best delay 
lines distort, and it was found pref- 
erable to delay both video signals with 
similarly designed delay lines, one of 
which is } usec longer than the other. 
The difference between the two delay 
line outputs is the edge pulse wave- 
form Fig. 2(c). 


Quantizer 


The bidirectional pulses from the 
edge-taker may have any amplitude 
between zero and the maximum voltage 
level of the video signal. The quantizer, 
Fig. 4, divides the available amplitude 
range into a relatively small number of 
discrete amplitude bands or quantum 
levels. All edge pulses whose amplitudes 
fall within an amplitude band are 
assigned the same value, which in some 
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cases will be larger than the original 
and in other cases smaller. The quantizer 
is adjusted to make the maximum quan- 
tizing error proportional to the quantum 
level. 

A digital quantizer is eriploved rather 
than an analog type, primari:y \ecause 
the system encoder ultimatel, «quires 
quantized amplitude inforination in 
digital form. Secondly, it is desirable 
when investigating the effects of quanti- 
zation to subject the picture to exactly 
the same treatment as that accorded it 
by the transmission system. 

Coding Tube. The coding tube is a 
specially constructed electrostatic focus 
and deflection cathode-ray target tube 
which generates a serial 4-bit code 
group, which identifies the quantum 
level corresponding to the input edge 
amplitude and polarity. The target is a 
boxlike structure as shown in Fig. 5. 
The frontplate, which is made of stainless 
steel, has four columns of coded holes. 
The beam is deflected parallel to the 
columns by bidirectional edge pulses, and 
at right angles to the column by an 
8-mc sawtooth wave. When the beam is 
so deflected as to enter a hole, secondary 
electrons are emitted by the backplate. 
They are then collected by a _ wire 
electrode held several hundred volts 
positive with respect to the target. 
‘The wire runs parallel to the slot length, 
but is situated so as to prevent inter- 
ception of the primary beam electrons, 
in order to obtain full advantage of the 
secondary emission from the backplate. 
There are four such wire electrodes, 
each serving as the output for one 
column or digit of the code group. 
When the beam does not enter a hole, 
no output is generated. 

In operation, the electron beam con- 
stantly performs an 8-mc sawtooth scan 
across the target where no slots are 
encountered. An edge signal deflects 
the beam at right angles to the scan, in 
either direction, depending on polarity. 
A total of nine quantum levels, four 
positive, four negative, and zero are pro- 
vided. Actually, since there are only 
eight active quantum levels, a 3-digit 
coding tube would have sufficed. A 
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4-digit tube is used in this equipment as 
a matter of convenience in the measure- 
ment of the number of edges per frame. 
The scan will transit one or more slots 
when the edge amplitude exceeds the 
zero quantum level. For either positive 
or negative edges, the pe: ticular combi- 
nation of slots transite’ depends on 
which one of the four amplitude ranges 
contains the edge pulse amplitude. 

The slots are arranged to conform to a 
reflected binary code such that for 
adjacent quantum levels the number of 
slots crossed changes by only one. 
This minimizes the delecerious effects of 
ambiguity arising from scanning along 
the boundary between adjacent quantum 
levels. 

The 8-mc scan traverses the space 
between the outermost slots in about 
0.08 ysec. Since edge pulses occur at 
random phase with respect to the 8-mc 
scan, it is possible that a scan which 
begins on one quantum level may 
finish on another, usually an adjacent 
one. However, the quantizing errors 
arising from this process are minimized 
by the use of a reflected binary code, as 
previously noted. 

Table I shows the distribution of out- 
puts on the four wires which are pro- 
duced by the various input levels. 
Positive levels always produce an out- 
put on B and never on A. The reverse is 
true for negative levels. 

The serial occurrence of the outputs 
is exemplified by Fig. 6, which refers 
to the +3 quantum level. The outputs 
on successive wires are about 0.02 usec 
apart, and each output current pulse is 
less than 0.01 usec in duration. 

Preamplifiers. Each coding-tube out- 
put wire is coupled to a three-stage, 
high-gain wideband preamplifier em- 
ploying EFP-60 secondary emission pen- 
todes. The signal pulses are broadened 
by passage through the amplifiers. 
Wideband lumped-constant delay lines 
incorporated at the output of the pre- 
amplifiers driven by wires A, B and C 
convert the serial coding-tube outputs to 
the simultaneous presentation ultimately 
required by the decoder matrix. The 
delay-line outputs are each further 
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Fig. 6. Output currents from each digit 
of the coding tube corresponding to the 
+3 quantum level. 


Table I. Distribution of Outputs of 
Coding Tube for Various Input Levels. 
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Quantum 
B Cc 


level 


+4 
+3 
+2 
+1 
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amplified by a 6351 secondary emission 
pentode prior to application at the 
register triggering circuits. 

Registers. It is desirable to drive the 
diode matrix decoder with pulses stand- 
ardized in amplitude and shape. Each 
of the four signal channels drives a 
register composed of a high-speed flip- 
flop and associated triggering circuits. 
The flip-flop uses E180F pentodes and is 
capable of about 29-mc_ operation. 
Clock pulses are applied to the other 
side. To assure positive operation, the 
clock pulse triggers are deleted, when 
signal triggers are present, by means of a 
cancellation circuit. The register out- 
puts provide }-usec pulses of uniform 
amplitude and shape which are direct- 
coupled to the matrix drivers. 

Matrix Decoder. The matrix decoder is 
a network of signal-operated diode 
gates which converts the four-channel 
digital code group derived from the 
coding tube into a single-channel analog 
output — the desired amplitude quan- 
tized edge pulses. 

The diode matrix has inputs corre- 
sponding to the columns in the coding- 
tube target and eight output leads, 
each of which corresponds to one of 
eight quantum levels. Each matrix 
output lead is direct-coupled to an 
output tube which in the quiescent 
condition is biased to cutoff as a result of 
conduction by some of the matrix 
drivers. When a code group arrives at 
the matrix driver inputs, the conduc- 
tivity state is reversed in some or all of 
them, thereby altering the matrix diode 
conduction paths. 

The matrix recognizes the quantum 
level conveyed by the code group and 
sorts out an enabling voltage to one 
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Fig. 7. Part of a 15 kc/sec sawtooth wave- 
form before and after quantization. This 
oscillogram illustrates the tapering of the 
quantizer levels. 


and only one of the eight output tubes, 
turning it on. Four of the output tubes 
are regular pentodes, and consequently 
produce negative outputs when turned 
on. The other four are secondary emission 
tubes from whose dynodes positive 
outputs are obtained when the tubes are 
turned on. The output amplitude of 
each tube is separately controlled by the 
adjustment of an individual potentiom- 
eter. Since only one tube is responsible 
for the output at any given time, summa- 
tion of quantum levels does not occur, 
and therefore the setting of any output 
quantum level is independent of all 
other output quantum levels. This 
feature facilitates adjustment of the 
quantizer output characteristic. All out- 
put potentiometers have a terminal in 
common from which the quantized 
bidirectional edge pulse output is taken. 
The output is connected to the synthetic 
highs generator. An example of the 
input and output of the quantizer is 
given in Fig. 7. 

Synthetic Highs Generator 

There are various ways by which the 
shaped highs pulses of Fig. 2(e) could 
be generated from the }-usec-wide edge 
pulses, Fig. 2(d), delivered by the 
quantizer. 

One method we have used is to feed 
the edge pulses into a long delay line 
having 12 taps, each separated by a 
}-usec interval, as shown in Fig. 8. 
The outputs from all taps are then suit- 
ably weighted before being added to 
form the desired highs output. This is a 
standard time-domain synthesizer. 

The highs waveform as synthesized by 
this method contains a small] 8-mce ripple 
due to the addition of pulses separated by 
} usec. This would be almost invisible 
under normal viewing conditions, but 
in any case it is removed by a 4-mc 
filter. 

Digital Equipment 

We have given a complete report on 
the digital coder and decoder in an 
earlier paper.' Although these units 
were by-passed in this experiment, they 
are required in an operating system, 
and since an understanding of their 
principles is necessary for what follows, 
a shortened description seems in order 
at this point. 

As has been mentioned, these devices 
constitute an elastic delay. That is, 
they store information relative to the 
fine detail of the picture at whatever 
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Fig. 8. (a) Block diagram of the Synthetic Highs Generator; (b) a quantized edge pulse 
input; (c) a multiple exposure showing weighted outputs from the 12 delay-line taps; 
(d) The synthetic highs output waveform resulting from input edge pulse (b). 


rate it is generated by the scanning 
action of the original picture source. 
This rate will be high when the scanned 
area contains much detail and low during 
scansion of relatively blank areas. When 
a certain quantity of information has 
been stored, it is then read out of 
storage for transmission through the 
channel at a uniform rate. In this way, 
the average information content deter- 
mines the channel bandwidth, rather 
than the peak content as in uncoded 
systems. At the receiver, the decoder 
must again store the information, reading 
it out in real time. The storage period 
must be long enough to obtain a good 
statistical sample of the signal. One 
field is used in this system, although in 
applications where the detail content 
would be expected to be distributed 
more uniformly than in entertainment- 
type television pictures. a shorter period 
might be used. 

The physica] structure of the coder 
and decoder is determined by the storage 
device. At the time this work was under- 
taken, only electrostatic storage tubes 
were capable of operating at the high 
rate (8 mc) required, but now there are 
other more compact devices which 
show promise. Of the various tubes 
available, the Radechon single-gun bar- 
rier grid tube was selected. It is an 
electrostatic deflection type in which 
information is stored in the form of 


‘spots of charge on a mica target. Writing 


is carried out by turning on the beam for 
a short time while it is directed at the 
desired point on the target. Reading is 
accomplished by discharging the target 
with the beam, the output signal being 
the discharge current which flows in 
the backplate, which is connected to a 
potential source through a load resistor. 
The information that must be stored 
is the amplitude and position of each 
edge in the field. As has been explained, 
visual effects permit the edge amplitude 
to be described by only three bits. The 
positional accuracy of the edges, how- 
ever, must be high, because it is this 


which determines the resolution of the 
system and the registration of successive 
scanning lines. To preserve the prop- 
erties of a 4-mc video bandwidth in 
these respects requires that there be 8 
million discrete edge positions per 
second or about 425 per active scanning 
line (one per picture element). We pro- 
vide for this purpose a clock pulse 
generator. It produces a train of 8-mc 
pulses synchronized with horizontal 
pulses. Each edge is then designated by 
the nearest clock pulse. There remains 
the question of the most efficient code 
for securing this designation. 

If we call the interval between suc- 
cessive edges, measured in clock pulses, 
a run, then it is evident that a run may 
be from 1 to 425 clock pulses long. 
For each run length, there will be a 
certain probability of its occurrence. 
If we measure the probability distribu- 
tion of run lengths, we can then con- 
struct a Shannon-Fano™ code. Such a 
code results in the highest efficiency 
(i.e., the least bits per second on the 
average), but it does so at the expense of 
substantial complexity, because in gen- 
eral each different run length will use a 
different length code, lengths of high 
probability having short codes and vice 
versa. The instrumentation of such a 
system seems possible for facsimile'® 
but not for television in the present 
state of the art. We are therefore limited 
to constant-length codes, which are of 
maximum efficiency only in the case of 
equally probable run lengths. Since 
short runs are in fact more common 
than long runs, and very long runs 
(over 30 or so picture elements) are 
rare, we shall have sacrificed efficiency 
for simplicity. A large part of the 
efficiency can be recouped at relatively 
small additional complexity by using a 
5-bit code group for run length. Such a 
code group can correctly represent 
runs up to 32 picture elements in length, 
longer runs being handled by being 
broken up into a number of subruns not 
larger than 32 elements. It turns out! 
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Fig. 9. The Digital Encoder. 


that the best choice of size of code 
group depends on the average run 
length, a 5-bit code being optimum 
for an average run length of about 20 
picture elements. 

A particularly convenient constant- 
length code for run length is the reflected 
binary code representation, since it is 
simple to generate and avoids certain 
types of sampling errors. The final 
design point to be mentioned is that a 
constant-length code for run-end position 
is precisely as efficient as a constant- 
length code for run length. Since the 
former is somewhat simpler to instru- 
ment than the latter, it is preferred. 

Turning now to Fig. 9, we shall 
describe the operation of the encoder. 
Eight storage tubes are provided, five to 
record the 5-bit position code and 
three to record the 3-bit edge amplitude 
code. All tubes are deflected from spot to 
spot at the same time by the deflection 
generator, so that all the bits for each 
edge are stored in corresponding spots 
in the tubes. The position coder is a 
scale-of-32 reflected binary counter, the 
five stages of which provide the signal 
input, via “and” gates, for five of the 
storage tubes. The amplitude coder is, 
for example, a coding tube of the type 
previously described. The three digits 
representing the edge amplitude consti- 
tute the inputs for the remaining three 
storage tubes, via three more gates. 
Whenever a significant edge occurs, a 
“run-end pulse” is produced which 
opens all eight gates to store the neces- 
sary information. After a short delay 
(about 0.06 usec) the deflection generator 
moves all the beams to the next storage 
position to wait for the next edge. The 
long-run detector is a conventional 
scale-of-32 counter which is advanced 
by clock pulses and reset by run-end 
pulses. Whenever a run is 32 or more 
elements in length, the counter will 
recycle, producing an extra pulse called 
a “long-run pulse’? which is added to 
the run-end pulse train, thus storing 
extra code groups every 32 elements in 
long runs. At the end of the field, the 
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Fig. 10. The Digital Decoder. 


amplitude and location of each edge in 
the picture will have been stored. In 
the ensuing field, the information is 
read out and transmitted through the 
channel at a uniform rate. 

At the receiver, the pulses are stored 
in exactly the same pattern as at the 
transmitter. The storage tubes are then 
switched to the reading mode, and the 
process shown in Fig. 10 is ready to 
begin. This process restores the time 
scale of the edge information. Let us 
suppose that the first edge was of 
amplitude 3, located in position 15. 
At the beginning of the first line in the 
decoding cycle, the numbers 3 and 15 
are read out of storage and held in 
registers. The position code generator 
commences counting clock pulses, con- 
stantly comparing the count with the 
position code held in the 5-bit register. 
When 15 pulses have been counted, we 
have now arrived at the same time in the 
line where the edge was originally 
located. A coincidence occurs which 
releases the edge amplitude digits from 
the 3-bit register for decoding and use in 
the synthetic highs generator. An instant 
later, the information concerning the 
second edge is read out and held in the 
registers waiting for the correct time to 
be used. The process is repeated until 
the entire field is decoded. 

Because the storage tubes used read 
and write alternately and not simul- 
taneously, two sets of tubes must be 
provided at both transmitter and re- 
ceiver, so that one set may be reading 
while the second set is writing. 

Nothing has been said so far about the 
lows signal, which is transmitted in real 
time. Since the digital coding and de- 
coding process effectively delays the 
highs by two fields (or frames — what- 
ever the averaging period is), the lows 
must also be delayed. Because of the 
low definition, this presents no problem. 
A single Radechon storage tube op- 
erating as a scan converter has adequate 
resolution, although it is not entirely 
out of the question to consider the use of 
a magnetic drum. 


Pictorial Results 


We have endeavored to select a 
series of picture-tube photographs il- 
lustrative both of the basic principles of 
the system and the quality of the re- 
constructed picture. Achieving the latter 
aim is difficult, since every still photo- 
graph of a TV picture is to some extent 
an inaccurate reproduction. Noise and 
other frame-to-frame dissimilarities are 
integrated by the eye in one way and by 
the still camera another way. For this 
reason, in the oral presentation, a 
motion-picture TV recording was used. 

Figures 11(a) through (f) show the 
video signal in various stages of process- 
ing in the system. The letters correspond 
to the idealized waveforms of Fig. 2. 
The original was a low-noise signal 
from a flying-spot scanner, as was the 
original of Fig. 11(g). In analyzing these 
two subjects, it should be borne in mind 
that the purpose of the television system 
is to transmit pictures, not test patterns. 
These artificial subjects — useful as 
they may be for process control in 
answering such questions as ‘‘Was 
the printer in focus?”— have only 
limited meaning in comparing widely 
differing processes. It is for this reason 
that the unwary, seeing the moire in the 
vertical fan in Fig. 11(f), may be sur- 
prised at the excellent reproduction of 
Fig. 11(h). Part of the moire is produced 
by beating between the picture material 
and the 8-mc sampling frequency, and 
part by an alternation between two 
successive quantum steps as an almost- 
vertical contour is sampled at slightly 
different points on successive scanning 
lines. 

The quality shown in Fig. 11(h) is 
typical for low-noise original pictures. 
The only visual effect observable on the 
kinescope, but not adequately shown on 
the photograph, is some apparent 
increase in noise in the highly detailed 
areas. The overall quality is entirely 
acceptable. 

In Fig. 12 we have shown a series cf 
off-the-air pictures, split in the center so 
that one side contains the original and 
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the other the reconstructed signal. 
We have purposely alternated the rela- 
tive portions and refrained from identi- 
fying the sides in order to illustrate the 
fact that the reconstructed pictures are 
of commercial quality. 


Degree of Bandwidth Reduction 


The degree of band saving obtained 
and the field of application of the system 
are determined by considering what 
signals need to be transmitted, and 
comparing these with a conventional 
system. The comparison is easiest if the 
“conventional” system is 128-level Pulse 
Code Modulation with 7 bits/signal 
sample. Foran ideal* 4-mc bandwidth, a 
sampling rate of 8 X 10® pulses/sec is 
used, for a total bit rate of 56 & 10 bits/- 
sec. In the synthetic highs system, the 
“lows” of 350-kc bandwidth would 
require a sampling rate of 0.7 X 106 
pulses /sec or 4.0 X 10° bits/sec for 128- 
level accuracy. Our measurements show 
that an overwhelming majority of 
pictures contain less than 900,000 
edges, sec. Each edge takes three ampli- 
tude digits and five position digits, 
for a total of 7.2 X 106 bits/sec. The two 
signals combined require about 12 X 
10® bits/sec, or somewhat less than 
one-fourth that of the conventional 
system. This comparison may seem to be 
academic because digital television systems 
are not now used, but digital communica- 
tion systems are becoming increasingly 
important as new means of long- 
distance transmission are developed. 
In such a digital system the 4:1 
reduction in bit rate may be utilized 
by decreasing either the transmitter 
power or channel bandwidth or both, 
as the economic situation may dictate. 
An attractive alternative for some 
systems, especially in remote areas, is to 
keep the transmitter power unchanged 
and to take advantage of the increased 
signal-to-noise ratio (due to narrower 
bandwidth), to increase the distance 
between relay stations. 

For channels or recording devices not 
inherently digital, it is harder to make a 
precise comparison between synthetic 
highs and conventional transmission. 
In these cases, it is probably better not 
to digitalize the edge amplitudes. In- 
stead, at each picture element the edge 
amplitude is measured. If it exceeds the 
level of the zero quantum step, its 
analog value is recorded as a discrete 
spot of charge in a continuous-tone 
storage tube, while its position is digitally 
recorded in the “position” storage 
tubes as usual. In readout, the signal 
from the amplitude storage tube is a 
succession of pulses of varying heights. 
* For accurate reproduction of a sine wave, 
slightly more than 2 samples/cycle are necessary. 
However, since video signals do not contain 
large amplitude 4-mc sine waves, we may omit 
this slight correction, which of course applies 
equally to ordinary PCM. 


For 900,000 runs/sec, a bandwidth of 
450-kc is necessary for this signal, 
in addition to 350 ke for the “lows” 
signal plus 5 bits/run or 4.5 X 106 
bits/sec for the position information. 
There are various ways in which these 
three signals can be combined in a 
nondigital channel. If the signal-to- 
noise ratio is such as to allow reliable 
recognition of eight discrete amplitude 
levels, then 1.5 X 106 pulses/sec would 
carry the digital information. This uses 
0.75-mc bandwidth, giving a total for 
the three signals of 1.55 mc plus guard 
bands, or something under 2-mc. While 
this may not seem a very large reduction, 
it would, for example, permit a 2:1 
reduction in head-to-tape speed in a 
video-tape recorder, or double the range 
of a troposphere scatter system. 

A special case of a nondigital channel 
is the submarine coaxial cable. Unlike 
other relay systems, which modulate a 
carrier with the information to be trans- 
mitted, submarine cable systems use as 
low a frequency band as possible, i.e., 
the video itself. This is because cable at- 
tenuation increases rapidly with fre- 
quency. The spacing of repeaters is 
governed by the distance at which the 
amplitude of the various frequencies in 
the band have been attenuated to a 
level at which the noise contributed by 
the amplifier becomes significant by 
comparison. Reducing the bandwidth 
not only reduces the amplifier noise, thus 
increasing the allowed spacing between 
repeaters, but also further reduces the 
high-frequency attenuation, allowing an 
additional increase in spacing. When de- 
signing for a given degree of reliability 
over a long route, the large reduction in 
number of repeaters would substantially 
reduce the cost of the cable system. 


Scan Conversion in the 
Synthetic Highs System 


The digital data transmitted contain 
the location and amplitude of the fine 
detail in the original picture. The time 
of transmission of information relating to 
a specific picture element is unrelated 
to the real time at which that element 
occurred in the original video signal. 
The original real-time scale is recreated 
at the decoder by generating successive 
position codes at the same rate as at the 
encoder. This is ordinarily accomplished 
by using the same clock pulse frequency 
in both equipments. It is not necessary 
to synchronize the two frequencies 
exactly, but it is necessary to use the same 
number of clock pulses per video line to 
keep the decoded information where it 
belongs. 

This asynchronous property of the 
system makes it possible to encode and 
decode signals on different scanning 
standards, a useful ability in international 
transmission. Let us first consider inter- 
change between two systems having the 


same field rate but different numbers of 
scanning lines. There are two basic 
steps in the conversion process. First we 
stretch or shrink each line of video in 
time, to accommodate the systems hori- 
zontally. Second, we either discard or 
use twice entire lines of video to ac- 
commodate the systems vertically. Nat- 
urally, one cannot expect the resultant 
picture to have more definition than that 
of the poorer system. Hence, to econo- 
mize on transmission bandwidth, any in- 
formation discarding is done at the 
transmitter. 

Any one video line which originally oc- 
cupied x wsec can be decoded in y usec 
by using a decoding clock frequency x/y 
times the encoding clock frequency. For 


_ example, in converting from the French. 


819- to the British 405-line system, the 
3-mc bandwidth of the lower definition 
system calls for a 6-mc clock rate. The 
active portion of the horizontal scan 
period is 81.6 ysec, giving 81.6 XK 6 = 
490 clock pulses/line. The active por- 
tion in the 819-line system is 40.8 usec. 
To have 490 pulses/line requires a clock 
frequency of 490/40.8 = 12.0 mc. In 
going from 819 to 405 lines, every other 
line would be discarded before coding. 
In the reverse direction, each decoded 
line would be used twice by means of a 
delay line or similar device. 

If the line numbers are not near 2:1, 
then other expedients are used. Following 
is a table of possible methods. 


Conversion Method 


From To 
405 441 


Leave 18 lines blank top and 
bottom 

441 Omit 18 lines top and bot- 

tom 

405 Use every second line twice 

625 Omit every third line 

405 Use each line twice 

819 Omit every second line 


The frame-rate conversion process can 
be similar to that used in kinescope re- 
cording 30-frame pictures onto 24-frame 
film. Basically, just as in line-number 
conversion, in going from a higher to a 
lower rate system, information is dis- 
carded, while in the reverse direction 
some information is used twice. No extra 
equipment is required. Since there al- 
ways must be two sets of storage tubes at 
both encoder and decoder, the operation 
is conducted merely by controlling the 
read-write cycle of each tube. The scan 
conversion chart (Fig. 13) shows how 30- 
frame material may be coded so that 
decoding at 25 frames/sec is possible. 


Future Developments 


We previously pointed out' that any 
operation on the video signal which re- 
duces the number of runs without losing 
information, such as line-to-line or frame- 
to-frame differencing, would substan- 
tially improve the efficiency. It appears 
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Fig. 11 (f). Reconstructed video test pattern. 


Fig. 11 (g). Original video. Fig. 11 (h). Reconstructed video. 
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Fig. 13. Scan conversion chart; conversion from 30 to 25 frames /sec. 


The lefthand column shows six successive fields in the 
original 30-frame system, and the righthand column shows five 
successive fields in the final 25-frame system. The numbers in 
the reproduced fields show which field of the original the video 
information came from. Each field is divided into five sections, 
labeled A, B, C, D, E for identification. There are two sets of 
storage tubes at the transmitter and two at the receiver. Set X 
is transmitted and written into X’. Likewise Y reads out for 
transmission to Y’. All storage tubes write in real time at the 
transmitter and read in real time at the receiver, but the opera- 
tion of reading out for transmission and re-storing at the re- 
ceiver is done at a uniform information rate to save bandwidth, 
and is also done out of order so that the correct geometrical 
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arrangement is preserved. The dotted portions of the original 
frames are discarded. 

The cross-hatched areas show the path through the sys- 
tem of one field of information: 60% through field 7, storage 
tube X commences writing and continues for exactly 1/60 sec. 
At the end of that time it has stored one full field, although 
40% is from field 7 and 60% from field 8. In the ensuing 1/50 
sec this information is read out at a uniform rate and re- 
stored in storage X’ at the receiver. Note that the order of 
read-ont is different from the order of write-in, so that the 
material stored in X’ will be in the correct geometrical order. 
In the next 1/50 sec the information is read out by the decod- 
ing circuitry in real time and appears as the final field in the 
righthand column. 


that there is another promising attack. 
Our experiments have demonstrated that 
when a significant edge is found in the 
picture, a very satisfactory rendition is 
achieved by measuring the edge ampli- 
tude and synthesizing the high-frequency 
components of the video signal. In the 
technique described above, a decision as 
to what constitutes a significant edge is 
made by measuring the cell-to-cell dif- 
ference signal. The first quantum step is 
set low enough so as not to miss important 
low-contrast detail. In practice a compro- 
mise is struck between this requirement 
and the necessity to set the first quantum 
step high enough to avoid erroneously 
deciding that noise peaks are edges. 
While such erroneous decisions do not 
make the picture look much noisier than 
the original, they do reduce the system 
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efficiency by requiring additional trans- 
mission of information. It appears from 
some preliminary work we have done 
that a more sophisticated test can be 
made of the presence of a significant edge, 
so that fewer noise peaks will be counted 
as edges. 

Another possibility for improvement is 
in reduction of the bandwidth allotted 
to the lows signal. At first glance, there 
seems to be no special reason why it 
could not be very much smaller than 
350 kc. The shape of the highs component 
is entirely arbitrary, and a slower rise 
time of the lows could be matched by a 
longer highs pulse at each edge. Unfor- 
tunately, this is not quite true. What we 
transmit, essentially, is a quantized cell- 
to-cell difference signal. If no lows at all 
were used, it would be possible to recon- 


struct an approximation of the entire 
video merely by integrating the edge 
pulses along each line. The operations of 
differencing and integration are comple- 
mentary. Such reconstruction would err 
because the edge pulses themselves, being 
coarsely quantized, when added up in 
an integrator would lead to errors in the 
video level. While not serious on any one 
line, the level difference would be quite 
evident between successive lines. It would 
appear as horizontal streaking, something 
like poor low-frequency response. Re- 
garded on that basis, the reason for using 
a lows component is quite straight- 
forward — it obviates the necessity of 
transmitting edges which are accurate 
enough to permit exact formation of the 
lows component by edge integration. 

Now if the lows bandwidth is not zero, 
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but is, say, one-fourth of the present 
value, the picture quality would be im- 
paired by the presence of alternate white 
and dark tails extending horizontally 
around each corner or vertical contour 
in the scene. It appears that with the pres- 
ent system of edge selection and coarse- 
ness of quantization, no further reduction 
is possible. It may well be that a slight 
improvement in edge accuracy by using 16 
quantum steps, for example, would be 
more than offset by a narrower accepta- 
ble lows component. 

We now believe that it is possible to 
some extent to distinguish between real 
detail and noise on the basis of the 
conditional probability distribution of 
several successive picture elements. Anal- 
ysis indicates that about a 50% further 
reduction in edge information transmis- 
sion may be achieved. 


Conclusion 


The purpose of the work discussed 
above was to demonstrate that high- 
quality video signals may be produced by 
adding to the low-frequency component 
of an original signal, a synthetic high- 
frequency component generated from 
relatively few, coarsely quantized cell-to- 
cell difference signals. With the aid of a 
digital coding system, the information 
from which the highs are synthesized can 
be transmitted in a relatively narrow 
bandwidth 


It is to be emphasized that, although 
the improvements so far reported are 
large enough to be of genuine commercial 


importance, additional! developments, 
such as line-to-line or frame-to-frame dif- 
ferencing before coding, and a more 
sophisticated edge selection, are expected 
to yield even greater reductions. 
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Discussion 

T. Worswick (B.B.C., London): We appreciate 
very much the author’s skill in presenting a very 
difficult subject extremely well. The important 
point in television pictures, that is if you want 
to get good-looking pictures, is that frequencies 
below a $ mc must be right and above a $ mc 
you can take substantial liberties with the signal. 
The question therefore is what future work will be 
done in the 0- to $-mc regiongand how much 
damage will be done to the an if the lows 
bandwidth is reduced? 

Dr. Schreiber: There appears to be a relation- 
ship between the accuracy of the edge amplitude 
rendition and the low-frequency bandwidth that’s 
required. If the edges were transmitted with ab- 
solute amplitude accuracy, the entire video signal 
could be reconstructed merely by integrating the 
edges, since the operations of differentiation and 
integration are complementary. The lows signal 
is an error corrector which corrects for the fact 
that edge amplitudes, which are difference sig- 
nals, have been quantized, and are therefore 
inaccurate. If you take a difference signal and 
integrate it, you get back the original signal. But 
if you take a difference signal which has errors in 
it and integrate it, you get back your original 
signal with level drifts. These drifts will be notice- 


able from line to line so that the more accurately 
you render the amplitude of the edges the nar- 
rower the low-frequency component can be. We 
actually have tried it with 175 kc, but it appeared 
to be not quite good enough with the three-bit 
edge amplitude information. The next step will 
be to go to a four-bit edge amplitude which in- 
creases the required bandwidth for the highs 
only slightly. 

Mr. Worswick: What happens when you quan- 
tize the signal down the field? 

Dr. Schreiber: 1 anticipate that when we do 
this the lowest component will really be a low- 
definition picture, that is it will have fewer num- 
bers of lines in it and we will put in the edges both 
vertically and horizontally by technique very 
similar to the way we do now. Asa matter of fact, 
if you take the synthetic highs generator, and 
instead of having a delay of } ysec you have 
634 ysec, you have a vertical edge synthesizer, 
so to speak. It’s a lot harder to build, but that 
generally is what we have in mind. 

J. R. Popkin-Clurman (Telechrome Mfg. Corp.) : 
The clock pulses were nonsynchronous or syn- 
chronous applied to the pictures that you used? 

Dr. Schreiber: Clock pulses are synchronized 
with the horizontal frequency — that is, we have 
an oscillator which is started by every horizontal 
pulse and stopped at the end of the line. It is 
not necessary that the receiver clock frequency be 
synchronous with the encoder clock frequency. 
All that is necessary is that the same number of 
clock pulses per line be used so that you get your 
information back in the correct line of the pic- 
ture. As a matter of fact, the frequencies can be 
so asynchronous that they can be entirely differ- 
ent. It is possible to take the information out of 
storage on an entirely different time scale. 

Mr. Popkin-Clurman: Do you find that you 
might make use of additional bandwidth reduc- 
tion by frequency interleaving if you did use it on 
a line basis? 

Dr. Schreiber: 1 presume that all the usual tricks 
for saving bandwidth by interlace would be ap- 
plicable to this signal. This system takes in a real 
time video signal and it produces a real time 
video signal there’s no stop-start scanning in 
picture space or any business like that which has 
never, in practice, worked out. 

Dr. William L. Hughes (Iowa State College): At 
the beginning of the paper, you noted that you 
need two things for resolution: position and 
amplitude. Have you explored the possibility 
that position may not be nearly as important if 
you have the amplitude? In other words, was 
your 8-mc sampling rate determined by some 
optimizing of this situation? 

Dr. Schreiber: The sampling rate is determined 
by the fact that we’re trying to handle a 4-mc 
picture. And it is generally agreed that you need 
two samples per cycle. 

Dr. Hughes: Would there be a subjective 
degradation— a severe one, in the picture? 
Every time you had a sharp edge in the original 
you got a sharp edge, but it might be one or two 
picture elements displaced? 

Dr. Schreiber: That would be pretty serious if 
the displacement was line to line. As a matter of 
fact, one of the great things to be said about the 
regular television system is that the line-to-line 
registration is so good. I think you can see dis- 
placements of one part in a thousand very easily 
in successive lines. 

Ed Dyke (Page Engineers): Do you have a target 
value in mind for the ultimate bandwidth for 
monochrome and also for color and have you 
experimented with color? 

Dr. Schreiber: No, our company has not experi- 
mented with color for this particular application. 
Of course, we have done some color work in 
other fields. There is no special target — when I 
first got interested in this work I asked Norbert 
Weiner what he thought and he rattled off — 
“100 to 1” — which is a pretty big reduction. 
I would be happy with 4 to 1. 
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A New Approach to Balanced 
Audio Levels in Television 


A study of television audio levels was recently undertaken by the CBS Television 


Network as a result of complaints from television viewers that some portions of 


television programs sound too loud. 


The findings of this study are presented and 


a new method of achieving balanced audio levels in broadcasting is described. 


- SOME TIME, television viewers have 
registered complaints that portions of 
television programs are sometimes un- 
pleasantly loud. Accordingly, in an ef- 
fort to present programs in the most 
pleasing manner possible, the CBS Tele- 
vision Network recently completed a new 
study of audio volume levels. This study 
was for the express purpose of fully ex- 
ploring the reason for these complaints. 
This paper presents the findings of the 
study and describes a new approach to 
the problem of achieving balanced audio 
levels in television broadcasting. 


Study of TV Sound Levels 


The new CBS study of television audio 
levels, which was an extension of similar 
studies undertaken some years ago,'*.’ 
got underway late in 1957 with the 
establishment of an observation point in 
the CBS Television Network Engineering 
Laboratory where television programs 
could be monitored in an environment 
acoustically similar to the average home 
living room. To further simulate home 
listening conditions, the monitoring 
volume was maintained at a level similar 
to that normally used in the average 
home. 

The laboratory observation point was 
fully equipped with measuring equip- 
ment to analyze and measure audio pro- 
gram material. Programs could be moni- 
tored by wire line directly from the 
originating studio or off-the-air, the 
latter signal having passed through the 
transmitter and its associated automatic- 
gain-adjusting amplifier. 

Observation of programs continued 
over a period of several months. During 
this time, a permanent record of audio 
levels was made by means of a recording 
volume indicator, the continued use of 
which has proven very valuable in regu- 
lar operation. Where levels were con- 
sidered questionable magnetic-tape re- 
cordings were made to permit more 
detailed analysis. 


Observations and Findings 


It has been the usual practice in both 
radio and television broadcasting to 
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transmit audio program material at a 
uniform peak volume level as read on a 
standard volume indicator.‘.® At first 
consideration, it might be thought that 
this practice would automatically result 
in all portions of the program material 
sounding equally loud. However, this is 
not always the case as the standard 
volume indicator measures audio vol- 
ume,’ not loudness. Inasmuch as loud- 
ness is subjective in nature, it does not 
readily lend itself to measurement. 

Quite early in this study of television 
audio levels, it became evident that, as 
listeners had reported, some television 
program material did sound louder than 
other material. The “loud” material 
included filmed program inserts in live 
programs, some program opening and 
closing announcements, and some sta- 
tion-break announcements. 


Reasons for Loudness Discrepancies 


As the study continued, it was found 
that there are three distinct reasons for 
differences in the loudness of various 
portions of programs: 


1. Modification of Audio Waveform. One 
of the factors influencing the apparent 
loudness of audio program material was 
found to be the use of techniques that 
alter the waveform (and hence the sub- 
jective effect) of an audio signal. The 
following practices all result in the altered 
audio signal sounding louder than the 
original even though both are trans- 
mitted at the same peak value as meas- 
ured by a standard volume indicator: 

Volume Compression. Program material 
that has been compressed, thereby re- 
stricting its original amplitude range, 
will sound louder than similar uncom- 
pressed program material. 

Reverberation. Reverberant program 
material will sound louder than program 
material that is acoustically dead. This 
principle was the basis of J. P. Maxfield’s 
“‘Liveness in Broadcasting’? technique*® 
introduced in 1947 and still in common 
use in radio broadcasting and phono- 
graph record manufacture. Maxfield 
reported the possibility of a 6- to 8-db 
apparent increase in loudness using 
acoustically live program pickup tech- 
niques. 

Bandwidth Restriction. When wave 
filters are employed to attenuate low 
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frequencies, a considerable portion of the 
energy is removed from an audio signal, 
and its level, as read on a standard vol- 
ume indicator, must often be raised if 
standard transmission level is to be 
maintained. Furthermore, most of the 
the remaining sound energy occurs in the 
middle frequency range where the ear is 
most sensitive. Program material so re- 
stricted in bandwidth will, therefore, 
usually sound louder than full-bandwidth 
program material (although it suffers in 
faithfulness of reproduction). By the same 
token sounds having predominantly 
mid-frequency components will exhibit a 
similar apparent greater loudness. 

The above techniques are often em- 
ployed (individually or severally) in 
producing the soundtrack of sound-on- 
film television program inserts. To a con- 
siderable extent, these practices account 
for such filmed inserts sounding louder 
than the unmodified live-studio sound 
pickup. 


2. Listener Reaction. Another factor that 
influences the apparent loudness of 
television program material is associated 
with listeners’ subjective reactions to 
certain types of sound, such as: 

Irritating Sounds. An irritating voice, 
like any irritating sound, often seems 
louder than a pleasant one even though 
both may be reproduced at the same 
volume level. 

Strident Delivery. Speech delivered in a 
rapid-fire, strident manner with few 
pauses, if any, sounds louder than speech 
delivered in a more conversational man- 
ner. 

In this study of audio levels it was 
noted that program material delivered in 
a rapid, urgent manner by an announcer 
or performer with a slightly irritating 
quality in his voice invariably sounded 
louder than more normal adjoining por- 
tions of a program. 


3. Program Peaking Practices. The third 
and perhaps the most important single 
factor that was found to influence the 
loudness of television program material 
is the program peaking practice em- 
ployed in controlling audio levels at the 
audio console of the originating studio. 
Over ten years ago, after extensive in- 
vestigation, program transmission stand- 
ards were established by CBS® in order to 
produce programs with audio levels as 
pleasing as possible to the listener. Oc- 
casional cases of loudness discrepancies 
resulting from incorrect program peaking 
practices were observed during this 
study, indicating that the program 
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transmission standards were not being 
observed. However, unlike loudness 
discrepancies resulting from the reasons 
discussed in the preceding paragraphs, 
loudness discrepancies resulting from in- 
correct program peaking practices are 
readily visible as nonstandard deflections 
of the volume indicator. 


A Solution 


As indicated above, a most important 
requirement in achieving pleasing sound 
levels is good control of audio program 
peaks at the audio control console of the 
originating studio. Nevertheless, good 
audio control in itself will not reduce 
excessive loudness when it is caused by 
(a) the use of techniques that modify the 
audio waveform, or (b) the reaction of 
listeners to certain sounds. Other means 
must be used to make these types of pro- 
gram material match other portions of 
the program in loudness. 

During this investigation, a relatively 
simple method of improving television 
audio level discrepancies was found. 
This new method entails the use in each 
studio of an automatic-gain-control am- 
plifier with special, carefully chosen gain- 
reduction characteristics and an asso- 

ted gain-reduction meter. The new 
method also entails revising operating 
techniques to take into account readings 
of the gain-reduction meter. This new 
and highly effective approach to balanc- 
ing television audio levels is described in 
some detail in the following paragraphs. 


Automatic Gain Control 


An _automatic-gain-control (AGC) 
amplifier is one which automatically 
reduces its gain when an audio signal 
passing through it exceeds a predeter- 
mined threshold level. By its fast and 
automatic action, the AGC amplifier 
provides an excellent means of holding 
varying audio signals at a safe level. The 
associated gain-reduction meter indicates 
in decibels the amount by which the gain 
of the amplifier has been reduced to 
handle an audio signal that exceeds the 
threshold level. 

Such an automatic level-controlling 
device is of considerable help in con- 
trolling widely varying audio levels and 
helps the audio operator do a better job. 
However, the automatic level-controlling 
action, in itself, does nothing to balance 
loudness differences that do not indicate 
as such on a volume indicator. On the 
other hand, the gain-reduction meter 
associated with the AGC amplifier does 
provide a new monitoring means which 
supplies quantitative data that permit 
the operator to make simple adjustments 
that will equalize loudness discrepancies. 

Assume an AGC amplifier is installed 
in a studio audio channel and adjusted 
so that gain reduction takes effect 
one-half decibel below the volume-indica- 
tor reference point. If the audio operator 
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Fig. 1. Simplified single-line diagrams of studio audio systems. 
system with a conventional constant-gain program amplifier; (B) shows the same 
system modified to use an AGC program amplifier. At times, it is desirable to retain an 
existing audio system intact and add AGC by merely introducing an AGC amplifier 
following the program amplifier. Such an arrangement is shown in (C). 


A New Approach to Balanced Audio Levels in Television 539 


(+56 08) GAIN OR LOSS OF EQUIPMENT, 
NORMAL OPERATING SETTING. 
+10 vu PROGRAM LEVEL 


' PROGRAM LEVEL SHOWN IS APPROXIMATE. 
SEE FIG. 3 FOR EXACT LEVEL. 


2 GAIN SHOWN IS GAIN BELOW THRESHOLD 
OF GAIN REDUCTION. 


(A) shows a typical 


a. 
| 
| 
| 
ws 
re 
i 
ae 
| 


+16 


+ 
nN 


OUTPUT PROGRAM LEVEL, VU 


> +2 AMPLIFIER WITH BS AGC 
> CONSTANT GAIN 7! AMPLIFIER 
+2 
| THRESHOLD OF 

= = GAIN REDUCTION 
Yi 
CONVENTIONAL 8 LIMIT OF GAIN 
AGC AMPLIFIER REDUCTION 
+2 


3 


-44 -42 -40 -36 -36 <-34 


-32 -30 -46 -44 


INPUT PROGRAM LEVEL, VU 


Fig. 2. Characteristics of a conventional AGC amplifier. 


now controls program levels in such a 
manner that 6 db of gain reduction is 
indicated on normal program material, 
but no gain reduction is indicated on 
louder-than-normal program material, 
loudness discrepancies will be greatly 
alleviated or even entirely eliminated. 
This balancing of unequal loudness levels 
is brought about in two ways. First, the 
protection against excessive volume indi- 
cator deflections afforded by the AGC 
amplifier gives the operator confidence to 
transmit normal program material at a 
higher average volume level. Second, 
the small amount of resulting compres- 
sion applied to the signal slightly in- 
creases its apparent loudness. 

The method of balancing audio levels 
outlined above reduces itself to the fol- 
lowing general operating rules: 

1. Use 6 db of gain reduction on pro- 
gram material of normal loudness. 

2. Use no gain reduction on louder- 
than-normal program material. 


Application of AGC 


Basically, a studio audio system pro- 
vides facilities for mixing, amplifying, 
and controlling audio program material 
from studio microphones, film projectors, 
transcription turntables, and other pro- 
gram sources. A monitoring loudspeaker 
is provided for aural monitoring to 
achieve the desired balance, while a 
volume indicator provides the visual 
monitoring means to adjust the studio 
output to the standard transmission level. 
A simplified single-line diagram of a 
typical studio audio system is shown as 
Fig. 1A. 


Adding AGC to Studio Channel. Figure 
1B shows the typical studio audio system 
of Fig. 1A modified to employ AGC. In 
this case, the constant-gain program 
amplifier has been replaced with an AGC 
amplifier together with its associated 
gain-reduction meter and a switch for 
disabling the AGC action when desired. 
The gain of the AGC program amplifier 
(at program levels below the threshold of 
gain reduction) has been set 6 db higher 
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Fig. 3. Characteristics of the CBS AGC amplifier which limit 
gain reduction to a maximum of 6 db. The levels shown are 


program levels. Amplifier set-up is accomplished using a sine-wave 
signal 4.5 db higher than the indicated program levels. Because 
of the usual 6-db line pad, an amplifier output level of +16 vu 
is required to deliver a transmission level of +10 vu to the studio 
outgoing program line. As can be seen, an increase in input level 
of 7 db is required to increase the amplifier output level from 
+15.5 to +16.5 vu. This corresponds to 6 db of gain reduction. 


than that provided by the constant-gain 
program amplifier in Fig. 1A. This in- 
crease in gain compensates for the 6-db 
lower gain under cdnditions of 6-db gain 
reduction; i.e., the net program channel 
gain with 6-db gain reduction is the same 
as the constant-gain system of Fig. 1A. 

Figure 1C shows an alternate method 
of adding AGC to a studio channel with 
minimum changes to the existing system. 
In this case, the AGC amplifier follows, 
rather than replaces, the existing pro- 
gram amplifier. A resistance attenuation 
pad is used to restrict the AGC amplifier 
net gain below the threshold of gain re- 
duction to 6 db. 


Modified Gain-Reduction Characteristics. 
Conventional AGC amplifiers have gain- 
reduction characteristics of the general 
shape shown in Fig. 2. As this figure 
shows, the amplifier gain is constant up to 
the threshold point. From the threshold 
point on, gain reduction takes place at a 
rate determined by the slope of the 
amplifier’s input-output curve. 

Early in the experiments, it was found 
that gain-reduction characteristics of 
conventional AGC amplifiers were not 
completely suitable for this application. 
When used, a sudden sharp sound, such 
as the banging of a gavel, would be fol- 
lowed by a short but noticeable period of 
low-level audio. This was the result of 
excessive gain reduction on unanticipated 
high program peaks. This difficulty was 
solved by modifying the amplifier char- 
acteristics (Fig. 3). With these modified 
characteristics, only a limited amount of 
gain reduction (in this case a maximum 
of 6 db) can be obtained after which the 
amplifier gain again becomes constant, 
but with 6-db lower gain. Excessive gain 


reduction, therefore, can never, inten- 
tionally or unintentionally, be applied 
since the maximum available is 6 db. 
When this modest limit is placed on the 
gain reduction, the automatic gain ad- 
justments of the amplifier can never be 
detected. The amplifier has an attack 
time of 25 msec and a recovery time of 
0.5 sec. 

It should be noted that in both con- 
ventional AGC amplifiers and the CBS 
AGC amplifier, the exact point at which 
the threshold of gain reduction occurs is 
dependent upon the peak factor of the 
input signal. The points shown on Figs. 
2 and 3 are for average program material. 


Operation 


When an AGC amplifier has been in- 
stalled in a studio channel for the purpose 
of balancing audio levels, a revision of 
program transmission standards is re- 
quired. These revised standards must 
take into account the readings of the new 
gain-reduction meter which is used along 
with the volume indicator in controlling 
program levels (Fig. 4). Revised CBS 
program transmission standards devel- 
oped for this purpose are given in Table I. 


Additional Benefits 


In addition to the improvement in 
sound transmission already described, 
the use of gain reduction as detailed 
above will also provide the following 
additional benefits: 

1. Listeners have sometimes reported 
that musical portions of programs sound 
too loud,® i.e., music sounds louder than 
speech. The AGC amplifier together with 
the revised program transmission stand- 
ards will also improve, or entirely elimi- 
nate, this loudness discrepancy. 
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2. By automatically controlling unan- 
ticipated high program peaks, the AGC 
amplifier permits the audio operator to 
do a better audio mixing job. 


Conclusion 


The method of balancing television 
sound levels described above has proven 
so effective that it has been included in 
all CBS network originating studios in 
New York, Chicago and Hollywood. 
This change has effectively eliminated 
listener complaints. Furthermore, careful 
listening tests have shown that since 
these amplifiers were installed and the 
revised transmission standards put into 
effect, transitions from sequence to se- 
quence and from program to program 
are quite smooth with no noticeable 
change in loudness. 

It is believed that the use of AGC 
amplifiers in the manner described marks 
another step forward in television broad- 
casting and represents one more technical 
advance to make television viewing as 
pleasant as possible. 


This CBS Television Network project 
was under the general direction of A. B. 
Chamberlain, Director of Engineering, 
and R. S. O’Brien, Director of Audio- 
Video Engineering. It was carried out 
under the immediate direction and with 
the active collaboration of Howard A. 
Chinn, Chief Engineer. Acknowledg- 
ment is hereby made to D. R. Wells for 
his patient and meticulous laboratory 
work on this project. 
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Table I. Revised CBS Audio Program Transmission Standards for Television. 


A, Speech (live) . 

B. Music (live) 

C. Recorded Programs (film, 
D. Commercials (both re- 


E. Program Openings and 


F. Symphonic Music 


G 


. Applause and Audience Re- 


Gain 
Reduction 
6 db 
None 


VI Peaks 


Peaks of 100 
Not less than 40 


. Normal passages 
. Low-level passages 


transcriptions, and mag- 


netic tape) Peaks of 100 


Not less than 40 


. Normal passages 


corded and live*) - Low-level passages 


Closings, Station Break 


Announcements 


None 
None 
None 


Peaks of 100 
Must always move VI 
Maximum peaks of 70 


1. Normal passages 
. Pianissimo passages 


action 


H. Transition: The transition from a low-level passage to a normal-level passage (or vice 


versa) must be in steps of not more than 4 db, preferably less (i.e., peaks of 40, then 60, 
and finally 100, or vice versa). Similarly, two succeeding passages (voice, then music, 
or voice, then a sound effect, etc.) must not differ in level by more than 4 db, preferably 
less, even when a contrast is intentional. 


. Peaking Practice: Peaking program material according to the prescribed standards means 


gaining in such a manner that the maximum VI peaks reach the specified values as fre- 
quently as possible without being inconsistent with the program content. It is understood 
that occasional peaks beyond the prescribed values are unavoidable, but these are to be 
kept to a minimum. 
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Plastics for Motion-Picture 


Laboratories 


The use in motion-picture film developing equipment of some of the plastics that 
have become available since World War II has minimized or eliminated corrosion 
and contamination problems. This paper outlines the advantages and disadvan- 
tages of some of these materials and reports on how they have been employed by 
laboratories in the Hollywood area. Among the equipment for which they have 
been found suitable are pipe, fittings and valves; tank linings and construction; 


and processing machine racks and rollers. 


— THE PAST FEW YEARS, consid- 
erable use has been made of plastics in 
industry. New plastics that have been, 
and are being, developed have physical 
characteristics that for certain applica- 
tions are superior to those of the mate- 
rials they are replacing. Corrosion and 
contamination, long the stumbling blocks 
of photographic equipment designers, 
have been minimized or eliminated by the 
substitution of certain plastics. This paper 
is presented as a progress report to de- 
scribe some of the motion-picture film 
developing equipments employing plas- 
tics that have been manufactured and put 
into service in the Hollywood area. 

In the construction of processing 
equipment, the material employed must 
satisfy certain basic requirements: 


(1) It should have a sufficiently high 
resistance to the most corrosive liquid 
with which it will come in contact. 

(2) Its composition should be such that 
it will cause no objectionable chemical 
contamination of the solutions with 
which it comes in contact that can be 
detected either photographically or ana- 
lytically. Temporary effects which dis- 
appear with seasoning do not render a 
material unusable. 

(3) Its cost (that is, total cost, including 
fabrication) must be acceptable. 
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(4) It must be adaptable to processing 
equipment and should be easily fabri- 
cated.* 

Although many materials have been 
tried for the construction of photographic 
processing equipment, few have been 
found that satisfy all these requirements. 
Prior to the end of World War II, the 
most satisfactory materials for use in 
contact with photographic solutions were 
some of the stainless steels. They are still 
employed to a considerable extent, but it 
has been found that with many photo- 
graphic solutions several plastics that 
have become available can be sub- 
stituted with equally good results, and 
with some solutions, superior results. 

One of the most serviceable of these 
plastic materials is unplasticized poly- 
vinyl chloride. This material is available 
under several trade names and has been 
adopted throughout the motion-picture 
industry in several forms. It possesses 
the advantage of being resistant to all 
alkalies, acids and oxidizing agents, in 
the strength used in photographic solu- 
tions, and it can be employed success- 
fully with all the present photographic 
processes. Its disadvantages are: 


(1) It has a thermoplastic character- 
istic that prevents its use in some applica- 
tions where high temperatures might be 
encountered. 


* Hastelloy “C,’’ an extremely corrosion-resist- 
ant alloy, is an exception to this rule. It is 
difficult to fabricate, but it is the only metal 
that has proved satisfactory for ferricyanide 
bleaches where friction or wearing contact is 
involved. 


Fig. 1. Rear view of Houston Fearless Labmaster, a color developing machine. 
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(2) It has comparatively low strength, 
and pipes should be supported every four 
feet in long runs. 

(3) Its high coefficient of thermal ex- 
pansion must be provided for where 
the material is employed for tank liners 
or piping. Otherwise, stresses may be 
set up which are too great for the mate- 
rial to withstand. 


Pipe, Fittings and Valves 


Unplasticized polyvinyl chloride is 
available in the form of pipe, fittings 
and valves in all standard sizes. 

A material called Uscolitet has been 
used by Airlab in an installation set up 
for the purpose of testing the feasibility 
of using plastics in the fabrication of 
processing equipment. The pipes are 
formed of extra-heavy wall Uscolite sol- 
vent welded with a butt joint. The pipe 
supports are also made of Uscolite. These 
and many other uses are illustrated in 
the papers listed in this paper’s Bibliog- 
raphy. 

Figure 1 shows part of the rear panel 
of the Houston Fearless Labmaster.t 
Polyvinyl chloride (PVC) is used for pipe 
fittings and Cycolac$ for needle valves. 
Two filter pots are made of rigid PVC. 

Figure 2 is a rear view of a machine 
used for processing Eastman Color Films 
and manufactured by the Ro-Nan Plastic 
& Mfg Co." The valves located at the 


Uscolite CP (styrene-acrylonitrile-butadiene 
copolymer) and Uscolite RV _ (unplasticized, 
unmodified polyvinyl chloride), U.S. Rubber Co., 
1230 Ave. Americas, New York 20. 

+ Houston-Fearless Corp., 11801 W. Olympic 
Bivd., Los Angeles 64. 

§ Cycolac (styrene copolymer), Marbon Chemi- 
cal Div., Borg-Warner Corp., 1926 W. 10th 
Ave., Gary, Ind. 

''Ro-Nan Plastic & Mfg. Co., 6161 Cedros 
Ave., Van Nuys, Calif. 


Fig. 2. Rear view of Ro-Nan Plastic and 
Mfg. Co. color developing machine. 
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Fig. 3. Developing machine tanks lined with Koroseal, for Technicolor Corp. 


bottom of the machine are Chemtrol* 
ball valves fabricated from rigid PVC. 
The pipe and pipe fittings running along 
the back are also rigid PVC. The walls 
of the machine are marine plywood 
coated with Fiberglas* and polyester 
resin. 

In a recent survey of 14 laboratories in 
the Hollywood area, it was found that all 
were utilizing some rigid PVC pipe in 
their installations. 

In addition to its light weight and 
chemical resistance, an important factor 
in favor of rigid PVC pipe is its ease of fab- 
rication. It can be cut with an ordinary 
handsaw, hack saw, or power saw, and 
threaded with standard pipe fitting equip- 
ment. In threading, no lubricants are 
needed. For permanent installations itcan 
be chemically welded or hot-air welded. 
When heated, it can easily be bent or 
formed. 


Tank Linings and Construction 


Another rather extensive application 
of plastics in the construction of motion- 
picture processing equipment is that of 
lining or coating developing-machine 
tanks, mixing tanks and recirculation 
tanks. This usage has been brought about 
by the fourfold desire: 


(1) To adapt existing processing equip- 
ment to handle a new process which 
employs more corrosive solutions ; 

(2) To fabricate new containers for 
solutions that will attack the conventional 
types of stainless steels; 

(3) To fabricate equipment that can 
be used with ordinary photographic solu- 
tions at a lower cost than if stainless steel 
were used; 

(4) To make usable existing stainless- 
steel tanks that are structurally sound 
but have suffered from corrosion. 


“© Chemtrol Corp., 1417 W. El Segundo Blvd., 
Compton, Calif. 

# Fiberglas (glass cloth), Owens-Corning Fiber- 
glas Corp., 16 E. 56th St., New York 22. 


At present in Hollywood, most labora- 
tories use equipment that has been lined 
or coated for one or more of these rea- 
sons. Both flexible and rigid PVC mate- 
rials have been used for tank liners. In 
most installations such linings have been 
applied to processing machine tanks 
when existing equipment had to be em- 
ployed with solutions that were more 
corrosive than those for which the equip- 
ment had been originally designed. 

Figure 3 illustrates the application of 
flexible Koroseal** as a liner for proces- 
sing machine tanks for Technicolor Corp. 
This installation represents an exception 
rather than the general rule since the 
tanks were lined before their initial in- 
stallation. Rigid polyvinyl chloride sheet- 
ing has the advantage of being chemically 
more stable than the plasticized flexible 
types, but it also has the disadvantage 
of being more difficult to install and 
slightly more expensive. 

Another material quite extensively 
employed for tank linings in local labora- 
tories is Paraline,tt a vinyl plastisol, 
which can be applied in coatings from 
ig to 3 in. thick. Mild steel plate coated 
with Paraline is incorporated in black- 
and-white developer tanks, fixing-bath 
tanks and color-bleach tanks. Applied 
by the dip method, it has been used for 
processing machine, mixing and re- 
circulation tanks. 

Fiberglas-polyester Fiberglas- 
epoxy impregnates have also been used 
very effectively in lining existing metal 
tanks, and as a coating for sheet steel in 
the fabrication of new tanks. These mate- 
rials are somewhat more difficult to 
apply than the others mentioned and, 
therefore, have been somewhat limited 
in their use. To date, their chief use has 
been for repairing existing mixing and 
recirculation tanks damaged by corro- 
** Koroseal (polyvinyl chloride), B. F. Goodrich 
Co., Akron 18, Ohio. 
tt Paraline (vinyl plastisol), Barber-Webb Co., 
3864 Santa Fe Ave., Los Angeles 58. 
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Fig. 4. Stainless-steel storage tank (left) 
placed for comparison beside tank made 
of rigid PVC. The band around the 
tank is also made of PVC and is for 
improving structural strength. 


sion. Ro-Nan Plastic & Mfg. Co. and 
Barber-Webb Co. are now making stor- 
age tanks of thin sheet steel coated with 
Fiberglas and polyester resin. 

In the construction of new processing 
equipment, rigid polyvinyl chloride has 
been used chiefly for processing machine 
tanks and recirculation tanks of relatively 
small equipment where the volume and 
temperature of the solution would not 
cause physical distortion. However, a 
large laboratory in the New York area 
is employing PVC supported by a steel 
framework for ferricyanide bleach re- 
circulation tanks which are approxi- 
mately 10 ft deep, proving that larger 
tanks of this material are practical. 

Figure 4 compares a storage tank 
fabricated from rigid PVC to a similar 
tank fabricated from stainless steel; 
note the bracing with an additional PVC 
band to improve structural strength. 

Polyethylene has been used in the 
fabrication of small laboratory containers. 
Although very satisfactory for this pur- 
pose, polyethylene has not yet been suc- 
cessfully used in the fabrication of other 
motion-picture processing equipment. 

Marine plywood coated with a Fiber- 
glas-polyester or Fiberglas-epoxy im- 
pregnate is used more widely and for 
much larger installations. Marine ply- 
wood coated with Fiberglas and a poly- 
ester resin offers ease of fabrication, 
structural strength and chemical resist- 
ance not readily obtainable in other mate- 
rial in its price range. Additional fea- 
tures are ease of repair and good thermal 
insulation. Nine of the processing ma- 
chines installed in the Hollywood area 
during the last few years have Fiberglas- 
coated plywood in their tank construc- 
tion. Two more are under construction 
and will be completed shortly. 

Figure 5 is the front of the 16mm color 
developing machine made by the Ro-Nan 
Plastic & Mfg. Co. The machine employs 
a marine plywood and a Fiberglas- 
polyester coating in tank construction. 
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Fig. 5. Front view of Ro-Nan Plastic and Mfg. Co. color developing machine. 


Processing Machine Racks 


Most of the racks in processing equip- 
ment are fabricated from stainless steel, 
but in some installations other materials 
have been used very successfully. 

One processing machine constructed 
to process Eastman Color Print Film, 
Type 5382, has employed rigid PVC 
pipe to fabricate machine racks. Racks 
constructed in this manner are as 
chemically resistant as those of stainless 
steel and have the advantage of being 
extremely lightweight by comparison. 

Single developing-machine racks have 
been fabricated from rigid PVC pipe, 
with joints solvent-welded and pinned on 
one side. Double developing-machine 
racks have been made from Uscolite CP 
pipe and sheeting for the experimental 
Airlab machine previously mentioned. 

Phenol-formaldehyde laminates have 
been adopted for color bleach racks and 
for bottom-drive machine gears. This 
material machines easily and has good 
mechanical properties and corrosion re- 
sistance; however, it requires that proper 
allowance for ultimate swelling be made, 
and this is one of the few restrictions 
that apply. 


Processing Machine Rollers 


Because of the large number of rollers 
required in the average-size processing 
machine, the cost of this item is an im- 
portant factor along with the machine’s 
durability, dimensional stability and 
chemical resistance. Originally, wood and 
hard-rubber rollers were used in proc- 
essing machines. Some of these were 
replaced by combinations of wood and 
stainless steel, and a variety of plastics. 
Among those in the plastics category are 
the phenol-formaldehyde laminates pre- 
viously mentioned for machine racks. 
These materials have been widely adopted 
for drive rollers in sprocket-drive ma- 
chines. More recently polyamides, poly- 


vinyl chlorides and polystyrene composi- 
tions have been used. 

Figure 6 shows some of the several types 
of motion-picture processing machine 
spools now in service. Included in the 
illustration are nylon, a polyamide and 
two phenol-formaldehyde laminates or 
compositions. One of the most popular 
processing machine roller materials pres- 
ently used in this area is a Bakelite 
phenolic. 

Because of the many available mate- 
rials for processing machine rollers, the 
feasibility of application to a specific 
manufacturing problem should be the 
governing factor. At the present time, 
no one material is outstandingly superior 
to all others available. 

Plastic Paints 

Paint layers are often unsatisfactory 
for processing equipment where they 
are in contact with solutions. The chief 
difficulties appear to be poor abrasion 
resistance and the presence of pin- 
holes. 

Plastic paint has been used as a coating 
on marine plywood for processing ma- 
chine tank construction. Tanks in one 
such machine were coated with five coats 
of Tygon paint. It appears that the use- 
ful life of such processing tanks would 
be shorter than if they were made of 
Fiberglas or Uscolite plastic. In tanks of 
plywood construction, the presence of just 
a few pinholes can allow solution penetra- 
tion that will cause swelling and de- 
formation of the walls. 


Bearings 
Of the many plastic materials tried for 
bearings, the Teflon§§ composition lam- 


tt Tygon (vinyl-chloride resins), U.S. Stoneware 
Co., Akron 9, Ohio. 

§§ Teflon (tetrafluoroethylene resins), E. I. 
du Pont de Nemours & Co., Inc., Wilmington 98, 
Del. 
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Fig. 6. Developing machine rollers for 
processing motion-picture film. 


inates and phenol-formaldehyde lam- 
inates seem to show most promise. By 
breaking up the area of the bearing sur- 
face into a series of smaller areas, these 
materials have less tendency to gall and, 
therefore, show less wear. A new bearing 
composition that has become more widely 
used recently is Teflon-Fiberglas-molyb- 
denum disulfide." This composition has 
a low coefficient of friction either wet or 


dry. 
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Significant Developments in 
T'V Studio Lighting Layouts 


Certain problems must be overcome to use successfully dimmers of the silicon- 
controlled rectifier type in TV studios. A specially designed dimmer has been de- 
veloped and made available economically to allow a greater number of dimmers 
in a studio installation. This increases the need for more flexible preset systems. A 


new punch-card type of ‘‘automatic infinite preset” system is described. 


It can 


be arranged to control position, angle, focus and spectral quality of studio lights 
in addition to circuit selection and control of lighting intensity. Lighting layouts 
can use fewer units; and dimmers can be located on, or adjacent to, the lighting 
fixtures. Backgrounds of luminous color can be accurately controlled for frequent 


changes of color and brightness. 


dimmer systems using 
thyratron tubes have been controlling 
studio lighting loads in this country for 
many years. These systems véry fre- 
quently employ a C-I Dimmer, which 
uses a pair of thyratron tubes back to 
back, to control lamp loads up to 8 kw 
per dimmer. 

The development of semiconductor 
devices includes a silicon-controlled rec- 
tifier which can be used as a substitute 
for thyratron tubes with a significant 
reduction in the size, heat and audible 
noise of electronic dimmers. Also, tube 
replacement cost is eliminated and effi- 
ciency improved. Consequently, it is 
not surprising that the silicon-controlled 
rectifier type of brightness control is 
heralded as revolutionary in the field 
of dimmer design and in its promise of 
low cost. 

Studio-Lighting Di Probl 

However, a number of problems, apart 
from dimmer characteristics, must be 
overcome before the silicon-controlled 
rectifier type of dimmer can be con- 
sidered suitable for TV studio work. 
Since design, construction and_ per- 
formance characteristics are affected, 
it is proposed to discuss briefly some of 
these problems. 

“Video hash’? and audio fnterference 
may take place, lamp filamefits may hum, 
and diode-controlled switches in other 
equipment may be affected if wavefront 
“spikes” are not smoothed or elim- 
inated, and current rise-time modified, 
by suitable circuitry and accessories. 
Because of the one-half cycle response 
of the rectifier, ordinary fuse or circuit- 
breaker protection does not act quickly 
enough to protect it from damage by 
short circuit. Equally serious is the heavy 
surge of current during several cycles, 
caused by switching a large incandes- 


Presented on May 6, 1959, at the Society’s 
Convention in Miami Beach by Rollo Gillespie 
Williams, Century Lighting, Inc., 521 West 43 
St., New York 36. 

(This paper was received on May 7, 1959.) 
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cent filament lamp on at full voltage. 
For example, the inrush current of 
a 5000-w lamp is in the order of 500 amp 
and about 20 cycles are necessary to 
establish the normal lamp current. The 
C35B (or C35B X 510) silicon-controlled 
rectifier (G.E.) used in dimmers has a 
present peak one-cycle rating of 150 
amp. Unless the rectifier response can 
be delayed from its normal one-half 
cycle response to the several cycles 
needed for the inrush to come within 
the normal rating of the rectifier, it 
will destroy the junction in the rectifier. 
Such a time-delay device can be in- 
corporated; for example, it may be 
placed in each jack of a cross-connect 
patch panel to prevent “hot” patching 
of existing lamp loads onto dimmers in 
the “up” position. However, this affords 
no protection if a load is already con- 
nected to a dimmer but is switched on at 
a point beyond the dimmer when the 
latter is ‘full up,” or if lighting units 
are connected to “hot” pigtails in the 
studio while the dimmer is ‘full up.” 
Of course, amp traps, which by burning 
out first prevent destruction of the recti- 
fiers, can be used. Unfortunately, with 
the present /?T rating of the C35B X 
510 rectifier,* 20-amp traps are the 
largest that will afford protection under 
these conditions (15-amp amp traps for 
the C35B rectifier). As far as the author 
knows, amp traps of this size are not 
suitable for protecting two back-to-back 
silicon-controlled rectifiers controlling 
4-5 kw of lighting load. 

Thus, while it is possible to use a pair of 
C35B or (C35B X 510) silicon-controlled 
rectifiers to dim loads of 4—5 kw, it is 
difficult to protect them from destruction 
if the load is switched on at a point 
beyond the dimmer when the dimmer is 
in the “full up” position, or if the load 
is connected to the dimmer while it is 


* This is currently rated at 170 amp? X sec, 
compared to 108 for the 20-amp and 169 for 
the 25-amp amp traps. In view of allowable 
tolerances the latter rating is too close to that 
of the rectifier to provide adequate protection. 
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“full up” without time-delay devices 
at each possible point of connection, or 
if there is a short circuit. 


Advantages of New Electronic Dimmer 


Dimmers must be designed to avoid 
“drift” so that lighting values are con- 
stant for given control settings, and do 
not vary from hour to hour or from day 
to day. Especially when cross-connect 
systems are used, it is desirable that all 
dimmers of the same size in an instal- 
lation give approximately the same de- 
gree of response to control settings. 

Now, having briefly touched on some 
of the problems, let it be said at once 
that they can be overcome by means of 
a new 5-kw C-Core Dimmer. The dim- 
mer is necessarily more complex than 
the simple setup needed to provide just 
a good dimming performance, but its 
size, weight and performance character- 
istics assure important advances over 
previous types of remote-control equip- 
ment. Voltage drop is small. There is an 
infinite loading ratio, and the dimming 
curve is even better than that obtained 
with thyratron tube dimmers. It is 
possible to dispense with voltage boosters 
and certain auxiliary equipment pre- 
viously needed with electronic dimmer 
systems. Within the load capacity of 
the dimmer, the new type is likely to 
cost less than the previous types of 
electronic dimmer equipment mentioned. 

Another important development is a 
new application of an old principle of 
circuitry whereby auxiliary equipment 
has been developed to handle only one 
thyratron tube or silicon-controlled rec- 
tifier to control the full sinusoidal wave 
of dimmer output. The embodiment of 
this method in the C-Core Dimmer pro- 
vides a further reduction in cost with 
only a slight increase in size and weight. 
Performance characteristics are virtually 
the same, except that the loading ratio 
is limited to 10:1. In television work, 
the saving in cost is likely to be much 
more important than the limitation of 
loading ratio. 

Thus a new electronic dimmer is 
available that at present will handle 
loads up to 5 kw (and in the near 
future loads of larger magnitude) at a 
cost much lower than has heretofore 
been possible with electronic dimmer 
equipment. As a result, a greater num- 
ber of dimmers may be used in a TV 
studio and this in turn will advance the 
art of lighting and create greater oppor- 
tunities for lighting skill. 
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Fig. 1. Three of the control components of the Century ‘‘automatic infinite preset” 
system, from left to right: (a) card-punching machine; (b) operating console with mas- 
ter controls; and (c) card-reading machine. In this instance the matrix is housed in the 


cabinet under the console. 


Infinite Preset System 


To make full use of such a dimmer 
system, it is necessary to have preset 
facilities. At the present time, two-scene, 
five-scene and ten-scene preset systems 
are in use. However, even a ten-scene 
preset imposes limitations on the use of 
lighting changes, and it is desirable to be 
able to set up for an unlimited number of 
lighting changes. This brings up the 
desirability of an “infinite preset” 
system which can be set up quickly by 
the operator. Hitherto it has been neces- 
sary to manipulate a preset control for 
every circuit in each preset scene; this 
procedure, of course, is time-consuming. 
Punch-card systems have been made 
available in which the operator can 
either mark up or “punch” cards by 
hand, so that he makes his own punch 
card, recording all settings in a particular 
scene. But this method also takes up 
valuable time and is a limiting factor 
in the use of a large number of lighting 
changes in the show. 

An automatic “infinite preset’ system 
has now been developed by Century 
Lighting, Inc., which overcomes these 
limitations and reproduces all circuit 
and brightness selections with an ac- 
curacy and speed heretofore impossible. 
The conventional preset equipment and 
scene selectors are replaced by elec- 
trically operated card-punching and card- 
reading machines. 

When the required brightness values 
for the various lighting circuits have 
been determined at rehearsal by manipu- 
lation of the manual control console, 
all that is necessary to record the whole 
arrangement is for the operator to press 
a single pushbutton. If the card- 
punching mechanism is already switched 
on, it then “reads” all the manual 
settings on the console and translates 
them into a digit code on a punch card. 
The entire operation for a 90-circuit 
system requires less than 15 sec. 
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After all the light cues and scenes 
have been translated into punch cards, 
these are stacked in the card reader. 
The first card is “‘read” into the “‘upper” 
memory, the second into the “lower” 
memory, thereby producing a two-scene 
preset arrangement — one for the control 
of the lights and one into which the fader 
will shift control. As soon as control 
has been transferred to scene 2, the card 
reader “reads” scene 3 into the “‘upper” 
memory, replacing scene 1. This can be 
done in approximately } sec, enabling 
lighting cues to be operated in sequence 
at the rate of 100/min with complete 
accuracy. 

When the punching of a card is com- 
pleted, a new card is automatically 
placed in readiness for the next recording. 
The code which is punched into a card 
corresponds to digital translations of the 
circuit intensities. 

If a lighting change is required after 
the lighting has been set up by the 
card-reading mechanism, any circuit 
can be manually changed to a new value 
by transferring circuit control to the 
manual controller in the console. Ad- 
ditional means are provided whereby the 
manual means may first be set at an 
intensity corresponding to the one 
provided by the card reader, so that in 
changing over control from card reader 
to manual, there is no alteration in the 
lighting intensity of the circuit. 

During a rehearsal period, it may be 
that after the intensity readings are re- 
produced by the card-reading machine, 
it is desired to make a lighting change, 
so means are provided for corrections. 
Alternately, if a lighting change is re- 
quired after the card is punched and 
certain manual controls have been reset, 
it is not necessary to reset all other con- 
trols in order to punch a new card. 
Instead, the old card is fed into the read- 
ing machine and the lighting setup is 
corrected as desired on the console, 
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after which a new card is made by 
pushing a single button. 

The automatic preset system will per- 
form any function required and repro- 
duce any setup which has been made 
for it. However, the time allowance for 
changing from setting to setting is left 
in the control of the operator who is 
provided with the means of having either 
a }-sec interval between changes or as 
long a period as he may require. The 
lighting from one setting can be merged 
into the following arrangement at any 


desired speed. 


Control Apparatus of System 


This new “infinite preset” system nor- 
mally comprises four pieces of control 
apparatus, in addition to the dimmer 
banks. These are (a) the card-punching 
machine, (b) the manually operated 
console with master console, (c) the 
card-reading machine, and (d) the 
switching and translating matrix. Three 
of these pieces of apparatus are illustrated 
in Fig. 1, in which the console is seen 
in the center and the card-punching 
machine on the left. The matrix equip- 
ment in this instance is housed in the 
cabinet under the console. 

Figure 2 is a close-up view of the con- 
sole for a 24-way dimmer installation. 
The various control pushbuttons, switches 
and faders are shown. The circular dial 
seen in the center of the control desk, 
operated in conjunction with a rotary 
switch, is calibrated to match values 
on the scales operated in conjunction 
with the manual circuit brightness 
controls. It enables the lighting value of 
any dimmer circuit to be read at any 
time while the lighting is in operation, 
even when under the control of the card- 
reading machine. Thus to find the in- 
tensity for use, say, on Dimmer 20, the 
rotary switch is turned to position 20, 
and the value of the lighting intensity 
on that particular circuit can be read 
on the dial. This arrangement enables 
any particular control to be set in ad- 
vance to give the same value as the 
lighting before transferring to manual 
operation; thus transfers can be made 
without any visual change in lighting 
intensities. 

Figure 3 shows the card-punching 
machine with a stack of punch cards 
in position, ready for transmission 
into the machine for punching. 

Both the card-punching and card- 
reading machines are less than 30 in. 
in width and remain this size, regardless 
of the number of dimmers controlled 
by an installation. A single punch card 
will record all necessary information con- 
cerning 90 dimmer circuits. When the 
installation has more than 90 dimmers, 
then two or more cards are employed. 
Thus, if the “infinite preset’ system is 
used for 150 dimmers, two cards will 
be used and the time to punch both 
of them would be about 30 sec. The time 
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Fig. 2. Close-up of the manually operated console for 24 dimmers, 
showing the various control buttons, switches and fader for the 
punch-card “automatic infinite preset’ system. 


required to “read’’ both cards would 
be approximately 1} sec. 

The “infinite preset” system can also 
be utilized to control the movements of 
electrically operated mechanisms such 
as spotlights which can be panned, 
tilted, focused, raised and lowered, 
etc., by means of remote-controlled op- 
eration. Thus height, angle and focus 
of spotlights can all be recorded on the 
punch mechanism and read back from 
cards. 

It might in fact be said that any form 
of electrical mechanism can be arranged 
for control by this system. Hence color 
filter changes, spotlight positioning, cir- 
cuit selection and brightness control 
can all be recorded on the same punch 
cards and reproduced in sequence. 

This will have a far-reaching effect 
on lighting unit layouts. When a 
single unit can be changed in position, 
angle and focus by remote control, 
fewer units normally will be required. 
This, in turn, will affect the electrical 
layout, and it may be found better to 
locate the dimmers on, or adjacent to, 
the lighting units rather than in a dim- 
mer bank at a distance. 


Williams: 


punching. 
Application of System to Color Changes 


A paper by the author in the July 
1957 Journal described ““A New Vari- 
able Luminous Studio Wall.’’ This wall 
has been found very useful for Chroma- 
Key work, as well as for background 
effects. The control for a four-color 
system of this nature by the “infinite 
preset’’ system will greatly expand the 
opportunities for using the color wall. 
Since very carefully determined combi- 
nations of colors can be accurately re- 
corded, and reproduced in # sec, any 
number of color changes can follow each 
other at any desired speed. When deal- 
ing with four-color lighting systems there 
are four, instead of one, brightness con- 
trols to operate for each piece of four- 
color equipment, and the need for preset 
facilities is therefore increased. When us- 
ing color-change lighting, a great num- 
ber of presets are required to record 
every desired variation, and here the 
“infinite preset’ system will be of very 
great value. Also, when the color 
lighting sequence is being set up at 
rehearsal, each desired effect can be 
accurately recorded in a few seconds on 
a punch card, providing for more ex- 
tensive use of color-changing effects. 

In another paper before this Society, 


Fig. 3. The card-punching component of the “automatic 
infinite preset’ system. A stack of cards is shown in 
position ready for transmission into the machine for 


the author referred to the desirability, 
in his opinion, of ‘modifiable white 
light” for color work (Journal, Decem- 
ber 1955). Such light would be ob- 
tained from lighting units, each of which 
contained a primary source of white 
light and three secondary sources of 
colored light (e.g., red, green and blue). 
The four sources would be blended by 
means of dimmer controls and would 
provide any desired spectral quality of 
light at any required intensity. Among 
other things, this method would over- 
come the drawback of changed color 
quality, which is experienced with 
dimming incandescent filament lamps. 

The “infinite preset’ system would 
overcome the operational difficulties 
involved with frequent adjustments of 
lighting quality, and when picture color 
rendition requires an immediate and un- 
rehearsed adjustment, it can be made 
with the “over-ride” means, which 
allows manual operation of any controls 
without disturbing the rest of the setting. 

The end result of the “infinite preset” 
system is to widen the art of lighting and 
to enhance the capabilities of people 
responsible for lighting. It does not 
tend toward mechanization of the art, 
but removes many shackles that limit 
full expression by the individual. 


Developments in TV Studio Lighting Layouts 
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news and === reports 


86th Convention e October 5-9 e Statler Hilton Hotel, New York 


Now is the first of August: The papers 
sessions are being organized from Author 
Forms submitted at deadline of July 
27; the equipment exhibit arrangements 
are well advanced; and all the local ar- 
rangements for putting on the program 
and show are in preparation. 

The theme of the Convention — Motion 
Pictures and Television in the Space Age — 
has elicited enthusiastic response from 
authors and exhibitors, as listed in the 
July Journal. Initial plans are that sessions 
on “‘Space Technology and Image Sensing” 
will be held on Tuesday, October 6, and 
that evening will be the occasion of the 
annual presentation of SMPTE Awards. 
Edgar M. Cortright, Chief of the Advanced 
Technology Program, National Aeronau- 
tics and Space Administration, will be 
the guest speaker. His subject will be 
“The Space Age.” 

The guest speaker at the Get-Together 
Luncheon, Monday Noon, will be Edward 
P. Curtis, Vice-President, Eastman Kodak 
Company. 

J. Paul Weiss, 86th Program Chairman, 
is now reminding all authors that their 
next deadline is “‘on or before September 
4” for at least reading copies or oral 
drafts of their papers to reach the Program 
Chairman (and two copies to Society 
headquarters, for the Editor and the 
Publicity Director). 


Symposium on Film Steadiness 


Announced in the July Journal, this 
symposium has been organized by Gordon 
Chambers as follows: 

“American Standards in Their Relation- 
ship to Steadiness’’ by Deane R. White 

“Pin Registration” by A. C. Robertson 

“Demonstration of the Principle of Cancel- 
lation” by A. C. Robertson 

“Cancellation” by John A. Maurer 

“Pin Locations in Special Effects Mech- 

anisms to Effect Steadiness” by John P. 

Kiel 
“Projector Steadiness” and “TV Projector 

Steadiness”’ are tentatively scheduled. 


Test Film Resales 

It has come to the attention of the 
Society that a quantity of several 
types of SMPTE Test Films which 
were produced some years ago, are 
now being offered for resale. Due to 
the fact that the physical characteris- 
tics and the useful life of film may be 
affected by the conditions and length 
of storage, the Society can make no 
representation as to the conformance 
of such films with established Society 


standards. 
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Equipment Papers Session and Exhibit 


The success of “Equipment Papers and 
Demonstrations Session’”” — too new to be 
traditional; too old to be experimental — 
is definitely assured with enthusiastic 
participation. Some changes in scheduling 
since publication of the July Journal have 
put this session on Wednesday morning. 

Exhibitors whose equipments are now 
scheduled for display at the Statler Hilton 
Hotel during Convention week are: 


Animation Equip- JM Developments, 
ment Corp. Inc. 

Arriflex Corp. of Macbeth Instrument 
America Corp. 

Bausch & Lomb National Cine Equip- 
Optical Co. ment, Inc. 

Bell & Howell Co. Neumade Corp. 
Camera Equipment Precision Laboratories 
Co. Prestoseal Mfg. Corp. 
Camera Mart, Inc. Rapid Film Tech- 

Cine Speed Inc. nique, Tac. 
Florman & Babb, 8.0.8. Cinema 
Inc. Supply Corp. 
Karl Heitz, Inc. Time Automated 
Houston Fearless Mfg., Inc. 
Corp. Vicom, Inc. 


Arrangements 


Immediate plans for all staging and 
services details for the Convention are 
under control by R. C. Rheineck who 
brought his entire Local Artangements 
Committee to meet with Convention Vice- 


Proposed Bylaws Amendments 


President Reid H. Ray on July 31. The 
Fall Convention Arrangements Committee 


is: 

Local Arrangements Chairman: R. C. 
Rheineck, CBS News 

Vice-Chairman: E. M. Warnecke, Eastman 
Kodak Co. 

Administrative Assistants (Members of 
the New York Section Board of Man- 
agers): V. J. Duke, NBC; J. W. Kaylor, 
Movielab Film Labs; P. M. Keane, 
Screen Gems; J. L. Koushouris, CBS. 

Awards Session: Charles J. Hirsch, Hazeltine 
Research Corp. 

Banquet: Saul Jeffee, Movielab Film Labs 

Exhibits: W. J. Reddick, W. J. German, 
Inc. 

Hospitality: C. W. Carpenter, Technicolor 
Corp. 

Hotel Arrangements: B. F. Perry, Westrex 
Corp. 

Ladies Program: Mrs. R. C. Rheineck and 
Mrs. E. M. Warnecke 

Luncheon: Arthur J. Miller 

Membership: J. 7. Dougherty, E. I. du 
Pont de Nemours & Co. 

Projection, Public Address and Recording: 
R. E. Buescher, RCA 

Publicity: Charles Austin, Mitchell Camera 
Corp. 

Registration: W. H. Metzger, Ansco 

Transportation: C. F. Lo Balbo, Philip A. 
Hunt Co. 


Two brief amendments to the Society’s 
Bylaws have been duly considered by the 
Board of Governors at their meeting on 
June 26th and are proposed’ here for 
consideration by the voting members of 
the Society. 

The proposals will be voted upon at a 
business meeting scheduled for the opening 
sessions of the 86th Convention to be held 
in New York on October 5. If approved, 
the amendments will become effective 
immediately. 

Present members of the Revisions Com- 
mittee on Constitution, Bylaws and Admin- 
istrative Practices of which Wilton R. 
Holm is Chairman are: Don M. Alexander, 
Herbert Barnett, Gerald G. Graham, 
Barton Kreuzer, John W. Servies, S. P. 
Solow, Ethan M. Stifle and Edwin W. 
Templin. 

The revisions which are being proposed 
are with respect to Bylaw I, ‘“‘Membership,” 
Sec. 3(a); and Bylaw VIII, ‘Society 
Elections,” Sec. 1. These two portions 
follow, printed in the presently proposed 
form and with deleted or superseded por- 
tions indicated by brackets. The Consti- 
tution and Bylaws were last published in 


the April 1958 Journal, Part II. Reprints 
are available from Society Headquarters. 


BYLAW I 
Membership 


Sec. 3(a). Honorary membership may 
be granted upon recommendation of the 
Honorary Membership Committee when 
confirmed by a three-fourths majority 
vote of those present at a meeting of the 
Board of Governors. [Delete the following: 
and then by a four-fifths majority vote of all 
voting members present at any regular meeting 
or at a special meeting called as stated in the 
Bylaws.| An Honorary member shall be 
exempt from the payment of all dues. 


BYLAW VIII 
Society Elections 

Sec. 1, paragraph 3: 

Not less than 60 days [instead of three 
months] prior to the Annual Fall Meeting, 
the Board of Governors shall review the 
recommendations of the Nominating Com- 


mittee, which shall have nominated suitable 
candidates for each vacancy. 
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*How to select a recorder to start your 
MAGNASYNC-MAGNAPHONIC SOUND SYSTEM 


REWIND 
FOOTAGE COUNTER 


Sound Equipment Checklist 


LIGHTWEIGHT 
MEDIUM WEIGHT 
1742 MM FILM 
POWER AMPLIFIER 
MONITOR SPEAKER 
TORQUE MOTORS 
PLUG-IN AUDIO 
PUSH BUTTON CONTROL 
REMOTE CONTROL 
SLIDE-WIRE POTS 
FILM MONITOR 
SYNKINETIC MOTION 
PLUG-IN HEADS 


When lightweight portability is a must the 27 Ib. 
X-400 Type 1 is the answer! Another reason so many 
producers choose this machine is that it is genuinely 
professional, and yet, surprisingly economical! 


From $985. 


The Type 1 is a miniaturized version of the Type 5. 
Low power consumption and extreme portability has 
made this 39 Ib. unit a popular selection for remote 


location production by | g prof 
picture studios. 


OPTIONAL 


From $1360. 


The X-400 Type 15 is designed for the man who 
wants everything in one case... playback amplifier, 

f ter and torque motors. 
You can be proud to “have this machine represent 
you on any sound stage! 


From $1385. 


The most popular magnetic film recorder in the 
world is the Type 5! With this unit and all its oper- 

I con , you are definitely in the “major 
league." The Type 5 owner always starts his pictures 
with a special feeling of confidence in the realiza- 
tion that he has allowed no compromise in the 
selection of equipment. 


From $1570. 


There is nothing on the market that compares with 
the remarkable Mark 1X. This unit is in a class by 
itself... with push-button remote controlled relay 
functions, plug-in audio elements and all the 
“extras’’ that make for flawless recording under the 
most adverse conditions. 


From $2145. 
MARK 1X 


*Regardless of the model you select, you can always depend upon equipment with the 
“Magnasync-Magnaphonic” label... equipment made by the international leaders in the 
design and manufacture of quality magnetic film recording systems. 


OPTIONAL 
OPTIONAL 


Write, wire or phone 


MAGNASYNC MANUFACTURING CO., LTD. 


5546 Satsuma Ave., North Hollywood, California * TRiangle7-5493 * Cable "“MAGNASYNC” 


CHICAGO, Zenith Cinema Service, Inc.,; LOS ANGELES, Birns & Sawyer Cine Equipment; NEW YORK, Camera Equipment Co., SAN FRANCISCO, Brooks 
DEALERS: Camera Co.; BELGIUM, Brussels, S.O.B.A.C., S. A. (Societe Belge D’Applications Cinematographiques); BOLIVIA, Le Paz, Casa Kavlin, BRAZIL, Rio de 
Janeiro, Mesbla, S.A., CANADA, Toronto, Ontario, Alex L. Clark, Ltd., DENMARK, Copenhagen, Kinovox Electric Corp, ENGLAND, London, W-1, 
Delene Lea Processes, Ltd.; HONGKONG, Supreme Trading Co.; INDIA, Bombay, Kine Engineers; ITALY, Rome, Reportfilm S.R.L., JAPAN, Tokyo, J. Osawa 
& Co., Ltd.; PAKISTAN, Karachi 3, Film Factors Ltd.; SWITZERLAND, Zurich 7/53, Rene Boeniger; THAILAND, Bangkok, G. Simon Radio Co., Ltd. 
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Advance Program 


The September Journal, planned to be 
mailed in the second week of the month, 
will have the Advance Program of papers 
with abstracts arranged in sessions as 
expected for final programing. 


Postal Announcement 


The usual type of postal announce- 
ment is scheduled to go to all members in 
the last week of this month. It will give the 
format of the Convention by sessions as 
planned by mornings, afternoons and 
evenings. Also included will be a schedule 
and reservation card for the Statler Hilton 
Hotel and also information for Advance 
SMPTE Registration. 

Members are urged to take advantage 
of the Advance Registration blank and 
thereby avoid a possible wait in line at 
the Registration Desk on the busy first 
day of the Convention. 

Rates at the Statler Hilton Hotel are: 

Single rooms: $8.00, 8.50, 9.00, 9.50, 
10.00, 10.50, 11.00, 11.50, 12.00, 12.50, 
13.00, 13.50, 14.00 and 14.50. 

Double rooms: $11.00, 11.50, 
13.50, 14.50, 15.50, 16.50, 17.50, 
19.50, 20.50, 21.50, 22.50 and 23.50. 

Twin-bed rooms: $15.00, 15.50, 

7.50, 18.50, 19.50, 20.50, 21.50, 
and 23.50. 

Suites: $38.00 and $40.00. 

Reservations should reach the hotel 
not later than two weeks ahead of arrival 
date 


12.50, 
18.50, 


16.50, 
22.50 


Fifth International Congress on High-Speed Photography 


Since the First International Congress, 
which was organized by John H. Waddell 
and sponsored by the SMPTE in Washing- 
ton, D.C., in 1952, there have been three 
Congresses, of increasing scope and signifi- 
cance: in Paris (1954), in London (1956) 
and in Cologne (1958). Research and de- 
velopment in the science of high-speed 
photography and the tremendous growth of 
governmental and industrial activity in this 
area have stimulated interest in the inter- 
national forums that these Congresses pro- 
vide to such an extent that they have now 
become major international meetings, in 
which governments as well as private users 
and manufacturers participate. 

The Fifth Congress, to take place at the 
Sheraton Park Hotel, Washington, D.C., 
October 16-22, 1960, under the sponsor- 
ship of the SMPTE, will comprise a full 
week of technical sessions, with allowed 
time for attendance at international indus- 
trial and governmental exhibits and 
demonstrations of high-speed instrumenta- 
tion systems and equipments. In planning 
the Congress, the Society is giving due 
emphasis to the important role allotted to 
photographic equipments and processes by 
the government and its contractors. 

Simultaneous interpretation of the three 
official languages — English, French and 
German — will be provided through indi- 
vidual wireless headset radio receivers with 
channel selectors. 

Prior to the Congress, summaries of the 
technical papers to be offered will be dis- 


tributed to registrants, delegates, speakers, 
session chairmen and institutions that have 
interest in high-speed photography. 

The organization of sessions is now in 
progress and topic chairmen are in process 
of appointment. Supervising this work in 
an overall capacity is the Chairman of the 
Congress, D. Max Beard, 10703 E. Nolcrest 
Dr., Silver Spring, Md., assisted by Asso- 
ciate Papers Chairman Richard O. Painter, 
General Motors Corp., Proving Ground 
Section, Milford, Mich. National dele- 
gates will solicit and forward papers from 
the various countries participating and 
these will be coordinated by J. S. Courtney- 
Pratt, Room 1D-449, Bell Telephone 
Laboratories, Inc., Murray Hill, N.J. 


Dr.-Ing. Hubert Schardin, Rosenstrasse 10, 
Weil am Rhein, Germany, who was Chair- 
man of the Fourth Congress, is Deputy 
Chairman of the Fifth. He will assist in 
the work of coordinating contributions 
from Europe, along with the able assistance 
provided by the National Regional Papers 
Chairmen of the Society throughout the 
world. 


Sessions will open with short films related 
to photographic instrumentation subjects. 
Some activities are now preparing films for 
this purpose and contributions are expected 
from all parts of the world. The chairman 
for short film subjects is James A. Moses, 
1202 Oberlin Dr., Bucknell Heights, 
Alexandria, Va. 

Author Forms for the Congress will soon 


reverberation 
EMT 140 Highlights: 
* 0.8 to 5 seconds instantly selectable 


e Effect! 


¢ No coloration (This is a natural) 


e Minimum volume for maximum 
reverberation 


Easy 600 ohm insertions (zero loss) 
Minimum maintenance (tube changes) 


Write for a free copy of Dr. Kuhl’s 

article describing technical and acoustical wherefores, 
and send us a tape containing samples upon which 

we will place some reverberation. 


electronic applications, inc., 194 richmond Hill Ave., Stamford, Conn. 


Viditon Corporation Limited, 384 Bank Street, Ottawa 4, Canada 


In Chicago: Ray R. Hutmacher Associates, Inc., 6647 N. Oliphant Ave., Chicago 31, Illinois 
In Dallas: Audio Acoustics, 130 Fairview Drive, Arlington, Texas 

In Los Angeles: Ralph Auf der Heide, P. O. Box 201, Altadena, Calif. 
In Miami: Dukoff International Sound Corp., 1625 Bay Road, Miami Beach, Fla. 
In New York: Harvey Radio Co., 103 West 43rd Street, New York 

In San Francisco: Ron Marco, 2880 Ridgeway Avenue, San Bruno, Calif. 


missing ? 
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Gevaert 
Duplicating Film 
Positive 
Negative 


Gevaert Duplicating Positive Fine Grain, Type 362, is a dependable film for 
producing master positives. Gevaert Duplicating Negative Fine Grain, Type 463, 


is a perfect companion product for printing dupe negatives. 


Both of these duplicating films have great consistency and very high definition. 
Type 362 and 463 were made to be used together, designed to meet the exact 
requirements of duping. Try them, and learn for yourself the advantages that 


these Gevaert films offer you. 


[GEVAERT] Complete assortment of highest quality material 


GEVAERT PHOTO-PRODUCTEN W.V. MORTSEL (ANTWERP) BELGIUM 


In the U. S.: The Gevaert Company of America, Inc., 321 West 54 Street, New York 19 
In Canada: Photo Importing Agencies Ltd., 345 Adelaide Street West, Toronto 2B, Ontario 
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be available from various Chairmen and 
Society Headquarters. The initial re- 
quirement is expected to be a two-page 
summary of the author’s work which is the 
basis of the proposed paper. These sum- 
maries will be reviewed by a special Review 
Board for suitability for the Congress 
sessions. The final proceedings of the Con- 
gress will be published by the Society in 
English with abstracts in the three official 
languages.— D.C. 


Education, Industry News 


Two sessions of technical papers on 
photographic instrumentation have been 
arranged by a new technical division for 


the Instrument Society of America’s 14th 
Annual Instrument-Automation Confer- 
ence and Exhibit to be held in Chicago, 
Sept. 21-25. Donald B. Prell, Vice-Presi- 
dent of the Benson-Lehner Corp., Los 
Angeles, is Director of the new division. 
Formation of this division brought the 
total of technical divisions within ISA to 
24. Papers scheduled for presentation at 
the ISA Conference include: An Intro- 
duction to Photographic Instrumentation 
Engineering, by A. H. Katz; Sensitized 
Materials for Use in Photographic In- 
struments, by Fred C. Eisen; The State of 
the Art in Photographic Reduction Tech- 
niques, by Benjamin E. Billups; Survey of 
Semiautomatic Record Readers, by Earl G. 
Raguse; General Motors Proving Ground 


“FAR-SIGHTED”’” 
MIRROTEL LENSES 
CAN 


Wollensak Mirrotel Lenses (20”, 40” and 80”) extend the capabilities 
of high speed motion picture photography in tracking missiles and in 
radar boresight applications. They deliver images of excellent resolu- 


tion and contrast. 


ADVANTAGES ° Because of mirror optics (the light path is “folded” 
three times within the system) the lenses are short and lightweight 
... are free from chromatic aberration, coma, astigmatism, distortion 
... are most stable under extreme environmental conditions. Invar 
rod mounting permits high boresighting accuracy. 


CAMERAS ¢ Mirrotel lenses are extensively used with a wide variety 
of cameras, such as Fastax, Fastair, Flight Research IV-C, Auto- 
max, Mitchell (16mm, 35mm), Cameraflex, Eyemo and TV cameras. 


SPECIAL FEATURES «¢ Mirrotel Lenses can be supplied with 
reticle printers, fiducial markers, continuous focusing, counters, reflex 
finders, radiation shields, custom mounting bases for lens and camera 
(illustrated) , neutral density and color filters. 


If you need extra long focus lenses of unusual character- 


woTOGRa, 


istics, WRITE Dept. FXL for Mirrotel catalog M-1 and 
prices. Inquiries invited. 


WOLLENSAK 


OPTICAL COMPANY « ROCHESTER 21, N. Y. 
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and Photographic Instruments, by A. H. 
Kelly; In-Flight Measurement of True 
Angle of Attack Using the Photographic 
Method, by S. R. Colletti; How to Photo- 
graph a One-Window Bubble Chamber by 
Duane U. Norgren; and Some Photo- 
graphic Instrumentation Used in Pro- 
pulsion Research at the NASA Lewis 
Research Center, by R. E. Tozier. 


The Audio Engineering Society will hold 
its Eleventh Annual Convention and Pro- 
fessional Equipment Exhibit Oct. 5-9 at 
the Hotel New Yorker, N.Y. Plans include 
three technical sessions each day from 9 
A.M. to 8 P.M. Papers will cover theories, 
developments and recent achievements in 
the audio field. An extensive discussion of 
stereophonic sound is scheduled. Chairman 
of the Convention Committee is Harry L. 
Bryant, c/o Radio Recorders, 7000 Santa 
Monica Blvd., Hollywood 30. 


The Biological Photographic Assn. will 
hold its 29th Annual Meeting Aug. 31— 
Sept. 3 at the Sheraton Mount Royal 
Hotel in Montreal. Speakers will describe 
research and administrative developments 
in the use of photography and motion 
pictures at their particular medical and 
dental schools, hospitals, research institu- 
tions or science centers. Motion-picture 
awards will be announced in the categories 
of professional, institutional and sequence 
films. Further information is available from 
John L. Linder, Canadian National Rail- 
ways, Photographic Branch, 884 St. James 
St., W., Montreal 3, Que. 


Finland has become the thirteenth 
country to affiliate with Eurovision. The 
announcement was made June 6, on the 
fifth anniversary of the network’s first 
international exchange of programs. Fin- 
land has been largely dependent upon 
TV broadcasts from Estonia. The twelve 
countries now a part of Eurovision are: 
Austria, Belgium, Great Britain, Denmark, 
France, Germany, Italy, Luxembourg, 
Monaco, The Netherlands, Sweden and 
Switzerland. 


Eye, Film and Camera in Color Photog- 
raphy, by Ralph M. Evans, is scheduled 
for publication in September by John 
Wiley & Sons, Inc., 440 Fourth Ave., New 
York 16. The new book, which deals 
mainly with the scientific and creative 
aspects of still color photography, promises 
enduring value as a popularized (but none- 
theless sound) scientific treatise and a book 
of exciting literary qualities. This book will 
take a worthy place beside Mr. Evan’s 
earlier book, An Introduction to Color (pub- 
lished in 1948), which is regarded as a 
classic work in the field. Advance proofs of 
the new book indicate that it will be useful 
as a textbook or supplementary reading for 
courses in photography at colleges and 
graduate schools and that it will probably 
find a large audience among young pro- 
fessional photographers and aspiring ama- 
teurs as well as alert individuals who have a 
wide range of interests. It will appeal to an 
audience with slightly different, although 
related, interests compared with those who 
so warmly welcomed the Society’s publi- 
cation, Elements of Color in Professional Mo- 
tion Pictures, which benefited from Mr. 
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DEVELOPING 35MM (5248) COLOR NEGATIVE 

DEVELOPING 35MM (5253) AND 16MM (7253) INTERMEDIATES 
35MM ADDITIVE COLOR PRINTING 

16MM CONTACT AND REDUCTION ADDITIVE COLOR PRINTING 
INTERNEGATIVES 16MM (7270) FROM 16MM KODACHROMES 
BLOW-UPS FROM 16MM KODACHROME TO 35MM COLOR 
KODACHROME SCENE TO SCENE COLOR BALANCED PRINTING 
35MM COLOR FILM STRIP PRINTING 


Write 


new YORK 19, 


DVIELAB BUILDING 619 W. S4th ST “N.Y. + JUDSON 6-0360 


Evans's earlier work. Mr. Evans has an 
international reputation as an authority on 
Color. He was recently presented with the 
Godlove Award of the Inter-Society Color 
Council (Journal, p. 258, Apr. 1959). He 
is the author of several papers which have 
been published in the Journal. Those who 
have heard and seen Mr. Evans’s lectures 
at Society Conventions will find many 
interesting principles demonstrated in his 
new book. 


TV & Film Production Data Book is a 
new work by Ernest M. Pittaro soon to be 
published by Morgan & Morgan, Inc., 
101 Park Ave., New York 17. The 448-page 
book, with illustrations of products, pro- 


cedures, specifications, instructions, data 
and tables, is intended to provide instant 
answers to thousands of questions asked 
daily by planning, supervisory and pro- 
duction staffs. Besides the many tables, 
covering TV station and set data as well 
as every aspect of motion-picture shooting 
and projection, the book will include 
specifications and working data on the 
leading types of U.S. TV _ production 
equipment, operating instructions and 
specifications for motion-picture cameras 
and related equipment of all kinds, and 
information on general studio equipment. 
There will also be a Manufacturers 
Directory. 

An SMPTE member of many years 
standing, Ernest Pittaro has long been 


The MULTI-PURPOSE Production Too! 


$.0.5. 
VERSA- 
DOLLY 


Accepts Most Professional Tripod Heads 


WHY PAY $75 — for a Baby Tripod. 


$22 — for a Hi-Hat. 


$72 — for a Dolly w/clamps. 


$201 


GET VERSA-DOLLY FoR Only 


Case for Versa-Dolly (holds also Tripod Head) $9.95 


$.0.5. CINEMA SUPPLY CORP. 


602 West 52nd St., New York City 19 — Plaza 7-0440 
Hollywood, Calif.—HO 7-2124 


Western Branch : 6331 Hollywood Bivd., 
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$32 — for a Tripod Triangle w/clamps. 


known for his professional accomplish- 
ments, especially in the areas of animation, 
stop-motion and special effects. He has 
contributed many book reviews to the 
Journal and a useful reference list of books 
and articles on animation which was 
published in the Journal in September 
1951 (p. 282). 


section reports 


The Chicago Section met on June 16 in 
the Beaubien Room of the Prudential 
Building in Chicago with a capacity 
attendance of 130. The program, concerned 
with “Animation Techniques,” included 
papers covering both equipment and pro- 
cedures. 

Richard W. Kleidon of Kleidon Anima- 
tion Studios in Chicago discussed “‘Basic 
Animation Techniques.” He described the 
various types of animation materials and 
the organization of such materials for an 
animated film presentation. Touching on 
the evolution of animation technique, Mr. 
Kleidon described and cited examples of 
the important role now being played by the 
animation stand in providing movement 
to supplement and complement that 
created by the artist. 

In a paper entitled “‘Use of the Anima- 
tion Stand with Still Photography,” Ed- 
ward G. Willette of The Animation Equip- 
ment Co., New Rochelle, N.Y., described 
the use of an animation stand in creating a 
film from material other than the con- 
ventional painted cels. To illustrate this 
paper, the speaker screened the well-known 
City of Gold produced by the National Film 
Board of Canada. This film, which tells the 
story of the gold rush in the Yukon Terri- 
tory and the settling of Dawson City, was 
made almost entirely from old still photo- 
graphs taken at that time. Through the 
creative application of animation tech- 
niques, the still photographs were virtually 
brought to life. In a second demonstration 
film, screen examples showed what effect 
different movements on the animation 
stand would yield on the final film. 

A question and answer period followed 
the formal presentation by Mr. Kleidon 
and Mr. Willette and samples of animation 
materials were available for inspection. 
John Colburn Associates hosted a coffee 
hour which closed the meeting.—William 
H. Smith, Secretary- Treasurer, Lakeside Lab., 
Box 2408, Gary 5, Ind. 


The Nashville Section met on January 24 
at WSM-TV in Nashville with an attend- 
ance of 10. W. M. Holder of Noble-Dury 
& Associates discussed ‘“‘Video tape vs. 
Film.” 

In connection with his agency’s work, 
Mr. Holder had made a survey of all sta- 
tions using Ampex Videotape Recorders. 
The results of this survey were reported and 
technical information relative to the qual- 
ity of equipment, materials and methods 
used in operating, was given. At the close of 
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EDGE 


FILM 
WIDTH 


Machine can edge number rolls up to 
3000’. 

Friction devices control the payout reel. 
A torque motor allows the film to be taken 
up evenly and smoothly. An adjustment 
knob for the torque motor rheostat per- 
mits quick adjustment to take up 1000, 
2000, and 3000 foot reels. 

The impression roller is free wheeling and 
self adjusts itself to give a most legible 
number without the danger of embossing. 
A simplified inking system with an eccen- 
tric center roller in the ink well provides 
quick alignment for the applicator sponge 
rubber roller. A doctor knife in the inkwell 
removes all surplus ink from the inking 
rollers. 

There is a simple adjustment for dis- 
pensing the amount of ink required. 
The unit has a small brush wheel to clean 
the numbering element after the number 
is applied. : 

A micro switch cuts the power when a roll 
of film is completed. 

A Veeder Root counter checks the film 
footage. 

A keeper holds the film in place for sync 
mark and spot coding. 

The handle in front permits the operator 
to manually turn the numbering block to 
the desired position for a number change. 
Running speed is between 80 to 110 feet 
per minute. 


ENM-16 numbers 16MM film every 40 frames. An 
adjustment bar permits edge numbering the film in 
any area (16MM only). 


ENM-16-M numbers 16MM film every 16 frames to 
match 35MM. Numbering can be done in any 
position on the film. 


ENM-35 numbers 35MM film every 16 frames. A 
combination 17!,-35MM machine is available at a 
slightly higher cost. 


ENM-70 numbers 70MM film every 16 frames. 
(Equipped with an 80 tooth sprocket with five 
perforations per frame.) 


NUMBERING 
BLOCK 


The numbering block generally consists of two 
letter wheels or one number and one letter wheel 
manually operated and four number wheels which 
move automatically and number from 0001 to 
9999. All numbers can be reset by hand to begin 
at any desired number. 


ENB-35 ($400)...Numbering block for 35MM indi- 
rect reading. Two letter wheel and four numbers. 


ENB-16 ($400)...Numbering block for 16MM 
direct reading. One letter and four numbers wheel 
or two letters and four number wheel. 


MAIN OFFICE: 956 SEWARD, HOLLYWOOD, CALIFORNIA, HO 2-3284 
LLYWOOD FILM COMPANY «¢ reels * cans ¢ shipping cases 
BRANCH : 524 WEST 43RD ST., NEW YORK, NEW YORK, LO 3-1546 
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his formal presentation, the speaker an- 
swered questions, most of which were con- 
cerned with the costs and savings of tape 
production as compared with film. 

The balance of the program included a 
film, produced by the Television, Radio 
and Film Commission ( Methodist Church), 
which utilized special sets and production 
techniques, and some experimental film 
using new animation techniques presented 
by Joe Zinaman of Zinn Animation 
Studios, Nashville. Coffee and doughnuts 
were served by WSM-TV.—Frank M. 
McGeary, Secretary-Treasurer, Motion Pic- 
ture Laboratories, Inc., 781 S. Main St., 
Memphis 6, Tenn. 


The Nashville Section met on May 19 at 
the Vanderbilt University Theatre in 
Nashville with an attendance of 56. Gatha 
F. Cottee, Assistant Chief to the Range 
Photo Officer, Patrick Air Force Base, Fla., 
guest speaker, discussed “The Use of 
Photography in Missile Training.” 

Mr. Cottee’s interesting report on the 
activities of the various photographic units 
that take part in missile photography at 
Cape Canaveral was illustrated with color 
slides. A series of film clips, taken from a 
large number of missile firings, made a 
spectacular showing at the conclusion of 
his formal presentation. A question and 
answer period followed. 

The enthusiastic audience included 
members of other engineering societies 
who had been invited to attend the meet- 
ing.—Frank M. McGeary, Secretary Treas- 
urer, Motion Picture Laboratories, Inc., 
781 S. Main St., Memphis 6, Tenn. 


New Members 


The next Directory for Members is planned for April 1960. The following members have been 
added to the Society’s rolls since the list published in April 1959. Also listed are those re- 
gretfully reported as deceased since that date. The designations of grades are the same as 
those used in the Directory. An up-to-date list of the Sustaining Members appears on the out- 


side back cover of each month’s Journal. 


Fellow (F) Active (M) 


Deceased 


W. G. Millais (M) 
A. J. Moran (A) 


Adamson, Hubert D., TV Cameraman, WSB-TV. 
Mail: 469 Hascall Rd., N. W., Atlanta 9, Ga. 


(A) 

Anderson, Attell B., Research & Devel. Eng., 
Bell Telephone Labs., Whippany N. J. (M) 

Appleton, Frederick J., Dir. Sound Recording, 
Artransa Pty. Ltd. Mail: 38 Rowena Rd., 

Thy West, N.S.W., Australia. (M) 

Arthur, Garfield M., Chief Elect. Eng., Fitchburg 
Engineering Corp. Mail: 15 Warren St., Fitch- 
burg, Mass. (M) 

Aspa 0, Luis A. Reategui, Cameraman, Estudios 
Cinematog. Rosello. Mail: Avda. Peru 847, 
Dpto. 311, Brena, Lima, Peru. (A) 


Bagdasarian, Ain. Lab. Mer., Rockwell Films 
Inc., 26 Church Square, Cambridge, 
Mass. (M) 

Baker, Blaine, Manager, 
Inc. Mail: 2642 Marvin St., 


Versatile TV Prod., 
Cape Girardeau, Mo. 


J. Osear, Production Mgr., Rainbow Pic- 

. Mail: 1211 N. E. 153 St., North Miami 
Beach, Fla. (M) 

Bardes, Harold, Pres., Bardes Phesegraphy. Inc. 

Mail: 1222 Summit Ave., Union City, N. "(M) 

Barnhart, William, Video Devel. Eng., Ampex 

Corp. Mail: 4237 Park Blvd., Palo Alto, Calif. 


(M) 

Basheer, Ahmed, Mot.Pic. Prod., Govt. of Paki- 
stan. Mail: UCC Building #2, 
Ramswami Karachi 3, Pakistan. (A) 


Lawrence Rd., 


Associate (A) Student (S) 


W. J. Morlock (M) 
M. G. Sinkewitch (A) 


Baumgardt, Mars F., Univ. So. Calif. Mail: 5501 
Calle de Ricardo, Torrance, Calif. (S 

Becker, Alfred Chief Eng., Scottish TV. Mail: 
Fernleigh Ra., Glasgow Scotland. (A) 

Bell, Jerry. Prod. Supvr., Stage Dir., Century 
Lightin inc., Box 775, N. Miami 61, Fla. (A) 

Bender, erner K., Dir. Kalart Company. Mail: 
61 Beechwood Rd., West Hartford 7, Conn. (M) 

Bere er, Manuel, Cinematog. Mail: Zumaya, 3 
La Florida-Urvacesa, Madrid, Spain. (A) 

Bernstein, Julian L., Instructor, RCA Institutes, 
7 Mail: 67-36 214th St., Bayside 64, N. Y. 
(M) 

Bessire, Jean-Jacques, Managing Dir., Perfectone 
30 Pierre Grise, Bienne, Switzer- 
an 

Blackwell, Samuel E., Mot.-Pic. Photo., Chrysler 
Corp., Missile Div. Mail: 36140 Woodingham 
Dr., Mt. Clemens, Mich. (M) 

Bonner, John A., Sound Techn., 20th Century- 
Fox. Mail: 2830 Glendon Ave., hes Angeles 64. 


(A) 

Briller, Harold H., Photo. Eng., U.S. Army 
Signal aueip- Support Agy., Ft. Monmouth. 
Yew Monmouth Rd., Middletown, 

(M 

Brown, Robert M., TV Eng., Columbia Broad- 
casting System. Mail: 12134 Valley Spring La., 
N. Hollywood, Calif. (M) 

Bulkley, Edward O., Electronic Eng., Westrex 
Corp. Mail: 1802 Euclid Ave., San Marino, 
Calif. (M) 

Harry, Pres., V Standards, Inc., 210 

47 St., New York 17. (M 


Educators 


@ Make sure you get the most out of your 16mm sound films 


@ Use the standard tests your own projector repairman uses 


@ Measure your projector's performance yourself with the. . . 


16mm “JIFFY” TEST FILM 


@ Points up both projection and sound troubles 


@ Instruction booklet supplied with the film 


@ Test instruments are not required. 


Write... 


SOCIETY OF MOTION PICTURE AND TELEVISION ENGINEERS 
55 West 42nd Street, New York 36, New York 
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Use the Quiet Running AURICON 16mm Sound-On-Film Camera 
..and NEVER DISTURB THE AUDIENCE WITH CAMERA NOISE! 


Does the scene above look familiar? You may be interested to know more about its significance relative to 
your sound recording needs. 


Here is Auricon Professional 16mm Motion Picture Sound Camera Equipment, operating right in the middle of 
an audience — actually within inches of the surrounding spectators! Yet, despite the complex precision 
mechanisms that are recording a full-color picture and every whispered word of the speaker on the rostrum, 
not even a murmer of distracting camera noise is heard by the audience. This quiet, dependable recording of 
16mm Sound-On-Film Talking Pictures is the special engineering ‘‘magic’’ of Auricon! 


Except for the red signal lights glowing on the Auricon Sound Camera, the audience has no way of knowing 
that the Camera is running. In fact, even the click of the on-off switch has been muted! 


Auricon Cameras are versatile and easy-to-handle because there is no bulky, sound-proof enclosure “blimp” 
such as all other 16mm cameras use when recording sound. 


Professional Producers and Cameramen choose Auricon to shoot pictures synchronized with Optical or 
Magnetic ‘“‘Double-System” recording equipment, or to record ‘‘Single-System’” sound on the same film taking 
the picture. Write us about your sound recording equipment needs today! 


rite for your free copy of this 74-page Avuricon Catalog 


wi 


All Auricon Cameras are sold with a 30 day money-back guarantee. You must be satisfied! 


AU RICON 


a product of 
BERND T-BACH, INC. 


eS24cCG Romaine Street, Hollywood 38, California 


HOllywood 2-O231 


CINE-VOICE IT AURICON SUPER-1200 AURICON PRO-600 
: $795.00 & UP $5667.00 & UP $1871.00 & UP 
4 100 ft. Runs 2% min. 1200 ft. Runs 33 min. 600 ft. Runs 164% min. 


MANUFACTURERS OF SOUND-ON-FILM 
RECORDING EQUIPMENT SINCE 192931 


MEDPICAX. 
(.f 


Nobody Owns 
Everything... 


Smart Pros rent their Equipment 
from CECO’s‘ immense stocks... 


Better than new? 


Absolutely! Every item in CECO’s enormous stocks of 
cameras, lenses, lighting, generators, 
for perfect performance before they’re released for rental. 


sound recorders, etc., are checked out 
Smart producers 


find this has distinct savings. If CECO doesn’t have it for rent—who has? 


Cameras 

16mm & 35mm—Sound (Single or Double 
System) —Silent — Hi-Speed 

Lenses 

Wide angle—Zoom—Telephoto—Anamorphic 
Sound Equipment 

Magnetic—Optical 

Grip Equipment 

Parallels—Goboes—Other Grip accessories 
Dollies 
Crab—Western—Portable—Panoram—Cranes 
*CECO Trademark of Camera Equipment CO 


Lighting 
Arcs—Incandescents—Spots—Floods—Dimmers 
—Reflectors—All Lighting Accessories 


Generators 

Portable—Truck Mounted 

Editing Equipment 
Moviolas—Viewers—Splicers—Rewinders 
Projection Equipment 

16mm & 35mm—Sound & Silent—Slide—Continuous 
Television 


Closed Circuit TV 


FRANK C. ZUCKER 


AMERR EQuipment 


Dept. 


The onimare » DEFINITION! 


New Series of COOKE Lenses . .. 


We can't help crowing about this latest 
achievement in lenses by TAYLOR-HOBSON- 
Made of rare earth glasses, their 
word in lens 
design. Optically and mechanically per- 
fect, they provide the sharpest defini- 
Ideal for Theatrical or TV Film work, 


The 

Most 

Accurate, 

Optically Perfect, 

Widest Range 

Lenses Ever / 


Mitchell Cameras 
lémm “C" Mount Cameras 


For 35m Mitchell 


COOKE 
SPEED 


PANCHRO 


315 West 43rd St., New York 36,N.Y. @ JUdson 6-1420 


COOKE. 


new series is the “‘latest’’ 


tion. 
Write for further information today. 


Gamera Equipment ©..1c. 


315 West 43rd Street,-New York 36, N.Y 


Standard NC 
& BNC Cameras © 35mm 8 8H 
Standard Cameras © 35mm Arriflex 


Cameras * 35mm Eclair Comerette 
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oe William T., Univ. So. Calif. Mail: 


Los Angeles. (S) 
Bushell, Robert, Cameraman, Hal 
Mail: 14 S. Broadway, Irvington, A 


Caldarulo, D. L., Mot.-Pic. Dir., Motorola, Inc. 
Mail: 1153 N. Austin Blvd., Chicago 51. (A) 

Charron, Ernest A., Photo. Barkley & Dexter 
Labs. Mail: 50 Frankfort St., Fitchburg, Mass. 


(A) 

chu, Mon Liang, Sound Recording Eng. Tai- 
chung Studio. Mail: Dept. of Cinema, Uni- 
versity of Southern California, University 
Park, Los Angeles 7. (M) 

Cicha, Frank A., Rochester Inst. Tech. Mail: 
Box 504, 95 Main St., Rochester 14, N. Y. (S) 
Clark, Mrs. A. L.. Pres., Alex L. Clark, Ltd., 
3751 Bloor St., w., Islington, Ont., Can. (A) 
Coleman, Kenneth J., Sales Manager, Pathe 
Laboratories, Inc., 105 E. 106 St... New York. 


Clark, Roger 
Central 
1. (M) 

Coleman, Kenneth R., Principal Scientific Officer, 
United Kingdom Atomic Energy Authority, 
Bldg. D3, A.W.R.E., Aldermaston, Berks, Eng. 


(M) 
Conkling, Woodbury, Assoc. Prod., Parthenon- 
wy Pictures, 185 N. Wabash Ave., Chicago 


1) 

Cornish, Gerald L., Research Techn., Natl. Re- 
search Council of Canada. Mail: 23 Mt. Pleas- 
ant, Ottawa, Ont., Can. (A) 

Crist, Louis W., Medical Color TV Unit Head, 
Smith, Kline & French Labs. Mail: 1500 Spring 
Garden St., Philadelphia 1. (M) 

Cuff, Eric G., Head of Photo. Dept., Ministry of 
Supply. Mail: 35, Pauls Dene Cres., Salisbury, 
Wilts, Eng. (M) 

Curry, Joseph D., Mot.-Pic. Lab. Div. Chief, 
Wright-Patterson AFB. Mail: 211 W. Church 
St., Xenia, Ohio. (M) 


» Jr., Assoc. Prod., Parthenon- 
185 N. Wabash Ave. » Chicago 


Daugherty, George G., Cinematog.. Tumor Re- 
search Inst., Univ. Tex. Mail: 4310 Goulburn, 
Houston 25, Tex. (M) 

Davis, Francis W., Chairman, Dept. of Photog., 
Ohio State Univ. Mail: 264 Acton Rd., Colum- 
bus, Ohio. (M) 

de Beyer, David L., Univ. So. Calif, Mail: 829'/a 
S. Normandie Ave. , Los Angeles 5. (S) 

DeJarnette, W. Y., Elec. Eng., Paramount Gulf 
Theatres. Mail: 5525 Wildair Dr. , New Orleans 
22, La. (A) 

de Zayas, George, First Cameraman, RCA Service 
Co., Patrick AFB. Mail: 1401 Miramar Ave., 
Indialantic, Fla. (M) 

Dickson, John Bowie, Asst. to 
Theatre Royal, Hope St., Glasgow, 


Chief Eng., 
Scotland. 


(A) 

Downey, R. F., Manager, RCA Service Co. Mail: 
25 Patrick Circle, Melbourne, Fla. (M) 

Dreyer, John F., Pres., Polacoat, Inc. Mail: 9750 
Conklin Rd., c incinnati 42, Ohio. (M) 

Dunbar, Joseph V., niv. Miami. Mail: 5894 
S. W. 42 St., Miami 55, Fla. (S) 

Durrance, Richard H., Free-Lance Prod.-Camera- 
man, 430 W. Francis St., Aspen, Colo. (A) 


Television Assoc. Inc., 
Ind. (M) 
Republic Aviation 


Jalesite, N. 


Edwards, Carol Y., Rochester Inst. Tech. 
310 Sherwood Ave., Rochester 19, N. Y. 4 

Ellis, Clarence, Mgr. Mot.-Pic. Prod., RCA 
sile Test Project, Patrick = Mail: 
Miami Ave., Indialantic, Fla. 

Engel, Willi, Eng., Bell & eet Co. Mail: 
Reba P1., Evanston, Ill. (A) 

Ethier, Clement, Techn., I/C Documentary Films, 
CARDE Defence Res. Board. Mail: 195 Maison- 
neuve, Quebec, Que., Can. (M) 


Eddy, William C., Pres., 
Michigan St., Michigan City, 

Edson, Franz B., Cinematog., 
Corp. Mail: 24 Grist Mill La., 
(M) 

Mail: 


Mis- 


oy. G. F., Flight Test Instrumentation 
Eng., Chance Vought Aircraft, Inc., 545 High- 
land Dr., Arlington, Tex. (A) 
Fain, Andrew C., Photo., Reynolds Metals Co. 
Mail: -_ W. Clay St., Richmond, Va. (M) 
Fain, Joe W., Newsreel Cameraman, WSB-TV. 
Mail: 159 Hedges St., Marietta, Ga. (M) 

Fay, James P., Vice Pres., Teletrak Systems Inc. 
Mail: 119 W ard - Norw alk, Conn. (M) 

Federoff, V., Sound Recordist, New Zealand Na- 
tional Film Unit, Box 7822, Miramar, Welling- 
ton, N. Z. (A) 

Feldman, Sidney, Chief Eng., Mastertone Re- 
cording Studios, Inc., 130 W. 42 St., New York 


36. (M) 
Ferguson, Donald C., Manager, Ariston Color 
= ail: 61 Wineva Ave., Toronto 8, 


Service 
Ont., Can. 

Fisher, Frank Pic. Techn., Wright Pat- 
terson AFB. Mail: 133 Mertland Dr., Dayton 31, 
Ohio. (M) 

Fisher, Samuel C., Univ. Calif. i A. Mail: 
Woodbine St., Los Angeles 64. (S 

Fitzgerald, Lon, Producer, 
Mail: R.D. 4, Box 359, Austin, Tex. (A) 
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Fleishman, Samuel, Foreign Dubbing Co-ordi- 
nator, National Telefilm Assoc. Mail: 89-10 
63rd Dr., Rego Park 74, N. Y. (A) 

Flinn, Ww. Salesman, Pinnn Productions. Mail: 
155 E. Ohio St., Chicago. (A) 

Forman, Jerome G., Film Editor, Hearst Metro- 
tome aus Mail: 226-30 77 Ave., Bayside 64, 

) 

Foster, Don, Eng. in charge Video-Tape, CBS 
Mail: 104 Northwood Ave., Demar- 
est (M 

French, deste, Techn. Supvr., Canadian Broad- 
casting Corp. Mail: 25 ne Blvd., Apt. 
210, Toronto, Ont., Can. (M 


Garcia, Philippe, Supvr., F. H. Regaret Co. 
Mail: 5310 Randall Ave., Montreal, Que., Can. 


(A) 

or D. M., Pres., Garland Films. Mail: Box 
324, R.D. 1, Orleans, Ont., Can. (A) 

Gearhart, Richard C., Audio-Visual Sales, East- 
man Kodak Co. Mail 140 Chelmsford Rd., 
Rochester 18, N. Y. (M) 

Gentleman, Walter, Special Effects Techn., Natl. 
Film Board of Canada. Mail: 5755 Jeanne St., 

8, Cartierville, Montreal 9, Que., Can. 


Giele, Lawrence L., Sales Cons., Video Stand- 
ards, Inc., 210 E. a St., New York 17. ( 
Goetz, Philip A., TV Eng., Columbia Broadcast- 
ing System, 15 Vanderbilt Ave., New York. (M) 
Gomez, Allen M., TV Workshop. ems 6-20 
Clintonville St., Whitestone, N. (s 
all, George B., Chief Tech. Welter, Ampex 
Corp. Mail: 2106 Coronet Blvd., Belmont, Calif. 


(M) 

Gorzkiewicz, Boleslaw, Mgr. Service Dept., Todd 
Visual Service. Mail: 15011 Washburn Ave., 
Detroit 38. (A) 

Green, Benjamin P., Rochester Inst. Tech. Mail: 
271 E. 28 St., Paterson, N. J. «S) 

Griffin, Raymond E., Aircraft Mechanic, South- 
sone Dusting Service. Mail: 1737 W. Fourth 

Montgomery 6, Ala. (A) 

ents, James A., Chief Eng., The — Co. 

Mail: 1454 Oak Ave., Evanston, II]. 


Hagaman, Lioyd J., Film Prod., Sound Eng., 
Altec Service Co. M ail: 1543 Lewis Ave. , Bill- 
ings, Mont. (A) 

Hall, Donald A., Technologist, U.S. Naval Re- 
search Lab. Mail: 515 Ridgely Ave., Annapolis, 
Md. (A) 

Hangartner, Otto, Jr., Vice-Pres., Zenith Cinema 
Service. Mail: 3252 Foster Ave., Chicago 25. (A) 

Harrison, Ellsworth A., Mot.-Pic. Lab. Techn., 
Wright Patterson AFB. Mail: 940 Crestmore 
Ave., Dayton 7, Ohio. (A) 

Hashim, El Kheir, Film Prod., Ministry of Info., 
Repub. of Sudan. Mail: Dept. of Cinema, Uni- 
versity of Southern California, University 
Park, Los Angeles 7. (M) 

Hausler, Robert, Color Timer Cons., Movielab 
Film Labs. Mail: 342 W. 28 St., New York. (A) 

Hayhow, James E., Optical Cameraman, Hal 
a Prods. Mail: 25-69 36th St., Astoria, 

Y. (A) 

Hereford, Richard A., Cinematog., Graphic Pic- 

tures. Mail: 1634 W. Morse Ave., Chicago 26. 


(A) 

Higley, James C., Univ. Calif. L. A. Mail: 12440 
Addison St., N. (S) 

a Donald H., Sales Rep., W. J. German 
Inc., Jane St., F tt Lee, N. J. (M) 

Horton, John J., Mot.-Pic. Cameraman, IATSE. 
Mail: 17 Surryhill Pl., Huntington, N. Y. (A) 

Huffman, Boyd G., Instrumentation Camera 
Specialist, Radio Corp. of Foe Mail: 310 
Ixora La., Melbourne, Fla. (A 

Hull, Joseph A., Research ae AVCO Corp. 
Mail: 6 Watson Pky., Danvers, Mass. (M) 

Hunter, Dan, Chief Eng., Hawaiian Broadcasting 
System. Mail: KGMB-TV, Box 581, Honolulu, 
Hawaii. (A) 

Hussain, Mohamad Zain, M.B.E., Assoc. Prod., 
Deputy Head, Malayan Film Unit, Malayan 
Government, Kuala Lumpur, Malaya. (A) 

Hylander, Elvin H., Independent Photo. Repair 
Techn., Avenida J. S. Elcano 92, Malaga, 
Spain. (A) 


Ibrahim, Kamal M., Public Relations Officer, 
Shell Co. of the Sudan Ltd., Box 320, Khartoum, 
Sudan, Africa. (M) 

Isom, E. C., Brooks Inst. Photog. Mail: 1537 Vine 
St., Paso Robles, Calif. (S) 

Issari, Mohammad A., Chief Cameraman, Dir. 
Mail: c/o U.S. Information Serv., Tehran, Iran. 
(M) 


Jacob, A., Sound Eng. Mail: c/o Mrs. G. Adeline, 
16/112 Vete rinary Hospital Rd., Coimbatore, 
South India. (A) 

aT Reed M., Dir. of Photo. Dept., WBRC- 

. 900 S. 57 St., Birmingham 12, Ala. (M) 


Kajiwara, Frank M., Res. & Devel. Eng., Eagle 
Film Lab. Mail: 1142 W. Cornelia Ave., Chicago 
13. (M) 

Kamae, Benjamin K., American Inst. Engrg. & 
Tech. Mail: 924 W. Leland Ave., Chicago 40. 
(S) 


FILM PROCESSING 


IN LESS THAN 


MINUTES! 


HOUSTON FEARLESS 
SPRAY i 
PROCESSOR 


16/35mm B&W 


Processes up to 150 f.p.m. 


Where high speed and/or large volume processing of motion picture film 
is required, the new Houston Fearless Model $120PN Spray Processor is 
the practical answer. Processes all 16 or 35mm, b & w, neg. or pos. films. 
Completely automatic operation. Dependable Houston Fearless quality. 


¢ New, improved spray bars assure 
uniform processing. 

New, direct, positive film drive. 

* Separate gear box for each 
compartment. 

* New, highly accurate temperature 
control. 

* New, efficient air squeegees. 


¢ New, electric tachometer. 

* New, wax (or silicone) applicator 
optional. 

¢ New, archival wash available, 

* Processes pos. film up to 
150 f.p.m. 

¢ Processes neg. film up to 
100 f.p.m. 


¢ New, automatic film tension control. * Stainless steel throughout. 


HOUSTON FEARLESS CORPORATION 
11801 W. Olympic Bivd., Los Angeles 64, California 


Send catalogs and prices on: [] Other b&w processors. 
Spray processor. Color processors. Mix tanks. 
( Printers. () Camera heads. () TV pedestals. 

(CO Tripods. Remote control heads. Dollies. 


Name 
Firm 
Address 


City. Zone State 
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Kasbi, Siimane, Fonctionair, Ministry for Info., 
Repub. of Tunisia. Mail: Dept. of Cinema, 
University of Southern California, University 
Park, Los Angeles 7. (A) - 

Kerbawy, Haford, Prod., 554 Buhl Bldg., Detroit 

Kirkiend George M., Film Producer, Interna- 
tional Sound ilms. pom 2 E. Andrews Dr., 


N.E., Atlanta, Ga. (A 

Kise, Richard M., Mer. Mot.-Pic. Processing, 
Radio Corp. of America. Mail: 621 Alpine La., 
Eau Gallie, Fla. (A) 

Koza, Frank J., Mot.-Pic. Cameraman, Hearst 
serretane News, Inc., 161 E. Grand Ave., Room 

06-A, Chicago 11. (M) 

Koz, oland L., Mot.-Pic. Cameraman, Hearst 
Metrotone News. Mail: 6235 N. Lemont Ave., 
Chicago 46. (M) 

Krezel, Theodore T., Asst. Dir. of Mot.-Pic. & 
TV, ae Army ransp. Research & Engr. 

: 16 Gay Dr., Newport News, Va. (M) 
H., oe -Pic. Tech. Service, Kodak 
Limited, Dr. D maod, Bombay 1, India. (A) 

Kuehn, Andrew ‘Jr., niv. Miami. 1798 

N.E. 173 St., o. Miami Beach, Fla. (S) 


Lane, William R., Univ. So. Calif. Mail: 2910 S 
Hoover St., Apt. 1, Los Angeles 7. (S) 

Larraya, Federico G., Free-Lance Dir. Photog. 
Mail: Rep. Argentina, 91-93, Barcelona, 


Spain. (A) 


Scratches on Film 
Irritate Audiences 


Scratches are havens for dirt, and 
refract light improperly. On the 

screen, they mar the picture and may 
distract attention. If on the sound track, 
they produce offensive crackling. 


Fortunately scratches can almost 
always be removed — without loss 
of light, density, color quality, 


or sharpness. 


EERLESS 


FILM PROCESSING CORPORATION 
165 WEST 46th STREET, NEW YORK 36, NEW YORK 
959 SEWARD STREET, HOLLYWOOD 38, 
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Leingang, Bill, Dir. of Photog., Meyer a) ed 
Co. Mail: Box 972, Bismarck, N. D. (A 

Earl N., High School Student. Mail: 

Meadowcrest Rd., Sherman Oaks, 


Levy, Leon, Pres., Film Opticals Inc., 421 W. 54 
St., New York 19. (A) 

Lieb, William R., Free-Lance Mot.-Pic. Camera- 
man, 140*/2 W. Foothill Blvd., Claremont, Calif. 


(A) 

Littleton Donald A., Staff Eng., KTWO.-TV. 
Mail: Box 79, Casper, W 9. (M) 

Lord, William E., Boston Univ. poems 60 Egmont 
St., Apt. 5, Brookline, Mass. ( 


Special Eng., Goodyear Aircraft 
a Mail Center St., Akron 8, Ohio. 
J. Donald, M 


Physician, 321 Ward 
Pkwy., Kansas City 12, Pio. (A) 


McManigal, Douglas A., \ oe Photo- 
graphic out Eng., 7961 Melrose Ave., Los 


Angeles 46. (A 

McPartlin, Daniel City Col. N. Y. Mail: 163-07 
Crocheron Ave., Fushing 58, N. Y. (S) 

McVey, Charles B., Plant Eng., Eastman Kodak 
Co., Miller Dr., Chamblee, Ga. (M) 

Merritt, Albert R., Technologist, U.S. Naval 
Photographie. Contes. Mail: 7405 Brinkley Rd., 

dward J., jr. Supvr. Scientific Photo., 


Washington 22, D. C. (A) 

U.S. Navy. Mail: 372 Aldrich Dr., Howell Twp., 
Farmingdale, N. J. (M) 


Write for brochure 


CAUF. 


Michri, Noureddine, Mot.-Pic. Dir., Tunisian 
— Mail: 29 Rue Essadikia, Tunis, Tunisia. 


Milhouse, Helen F., Mot.-Pic. Techn., Wright- 
Patterson AFB. Mail: 19241/2 S. Brown St., 
Apt. 1, Dayton 9, Ohio. (A) 

Mo! berg, Bernard H., Head, Photo. Dept., Chrys- 
ler Missile Div. Mail: 1007 W. 11 Mile Rd., 
Royal Oak, (M) 

Moore, Karl W., Lab. Chief, USAF. Mail: 202 E. 
Creath, San Antonio, Tex. (A) 
Morehouse, Daniel H., Mot.-Pic. Photo., IBM 
ar Mail: R 1, Box 453, Kingston, N. Y. 


sick J. B., Maint. Eng., Columbia Broadcast- 
NS em. Mail: 326 Lacey Dr., New Milford, 


Portrait Studio, 


Nall, Billy G., Lab. Techn., 
3531 Rose Ct., 


Alameda Naval Air Base. Mail: 
Concord, Calif. (A) 

R. o., Quality Control Mgr., Bell & 

0. Mail: 2839 N. Parkside Ave., Chi- 


A) 
erator, Severance Photo 
Inc. Mail: 312 Holcomb St., Watertown, N. Y. 


(A) 

Nuchow, Richard, Techn., National Telefilm 
art Inc. Mail 601 Pelham Pkwy., New York 
67. (A 

Nesenbons, Carl P., Factory Repr., Kling Photo 
Corp. Mail: Sir Francis Drake Blvd., Laguni- 
tas, Calif. (M 


O’Callaghan, Frederick 
_ 21 Deakin St., 


o*Deanell, Leopold H., Sound Techn., Toronto 
Inter. Film Studios. Mail: 166 Carlton St., Apt. 
1105, Toronto 2, Ont., Can. (A) 

Ossanlou, Parvis, Mot.-Pic. Dir., Fine Arts Ad- 
ministration. Mail: Khiabane Shokoofeh- 
Koochehe, Banafsheh Daste Chap Darbe 18, 
Tehran, Iran. (A) 

Ozment, Robert, Educator, Washington Univer- 
sity, Elect. Engrg. Dept., St. Louis 5, Mo. (M) 


+ Maint. Eng., T.V.W. 
itcham, Vic., Australia. 


Paasch, Robert H., Chief Eng., WCKT-TV, N. 
Bay Causeway, Miami, Fla. (M) 

Pall, Lawrence, Free- ‘Lance Cinematog., 4 Marie 
Ct., Elmont, 

Peterson, Harold Gov. Products Div., 
ay & Howell Co., 113 S. Ela Rd., Barrington, 

. (A) 

Pfaff, Gunter, Cameraman, Trans-Radio. Mail: 
46 St. Boston 16. (A) 

Pittluck, Robert D., General Mgr. Res. & Devel., 
Sngtorts. Inc., 2680 Winona Rd., Baldwin, 

) 

Pollack, John L., Res. Eng., Optical Inst., NASA 
Lewis Research Center. Mail: 5091 Whitethorn 
Ave., N. Olmsted, — (M) 

Porter, Howard A. E Columbia Broadcasting 
Mail: 349 Biauvelt Rd., Pearl River, 

(M) 
Powers, R. J., Owner, Pinnn Prods., 155 E. Ohio 


St., Chicago. (A) 
Sec.-Treas., Mot.-Pic. Lab. 


P. 
, 5306 Local 702. Mail 5306 17th Ave., 
Florida State 


Brooklyn, N. Y. (A) 
Prine, John B., Projectionist, 
Theatres, Inc. Mail: Box 144, Orlando, Fla. (A) 


Raman, K. V., Lab. Supt., Gemini 
Movieland, Madras 6, India. (A) 
Rao, S. P., Partner, ine Engineers. 
Dr. Nair Rd., Madras 17, India. (A) 
R.» Lighting Supvr., 
: Box 1234, Houston 1, Tex. (A) 
4 J. Sound Techn., Atlas Film 
re Mail: 810 N. 16 Ave., Melrose Park, III. 
) 
Richter, Frank W., Jr., Vice-Pres., Universal 
Recording Mail: 813 N. 17 Ave., Melrose 
Park, Ill. (A 


Ridgway, Robert N., TV Eng., North Dakota 
Broadcasting Co. Mail: KXJB-TV, Box 626, 
Fargo, N. D. (A) 

Robinson, Donald W., Production Mgr., Thomas 
Craven Film Corp. — 114-28 198 St., St. 
Albans 12, N. Y. () - 

Rosenberg, Stuart M, Univ. Miami. Mail: 
University Dr., Coral Gables, Fla. (S) 


Studios, 


Mail: 16, 


335 


Saari, Jim E., Univ. Miami. Mail: 167 Doan Ave., 
Painesville, Ohio. (S) 
Salese, Anthony, Movielab Film Labs. Mail: 

4425 <orgenter Ave., New York 70. (A) 

Sanders, William, Mer. Animated Films & Slide 
Depts., TV Broadcasters Ltd. Mail: “Glynde 
— Avenue Rd., Payneham, S. Australia. 

) 

Santoso, Djati, Chief Chemist, Central Film Lab- 
oratory, Djl. Bidara Tjina 127, Djakarta V11/11, 
Indonesia. ( 

Mail: 106 


) 
Schaffner, Robert F., Univ. Miami. 
Melville Rd., c/o Potts, S. Huntington, N. 


(S) 
Schmidt, George, Machinist, Mot-Pic. Printing 
Fqtin Co. Mail: 5415 Cleveland, Morton Grove, 
) 
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DU ART 
TRI ART 


BLUEPRINTS TOMORROW 


THE ULTIMATE IN SCREENING FACILITIES 


New 60 seat theater and separate conference room 
with 16mm projection. 


/_\. FIRST JET SPRAY COLOR PROCESSOR 


Av TWO NEW FLOORS OF CUTTING ROOMS 
AND OFFICES 


READY WITHIN A SHORT TIME F 


TRI 


ART \ CORPORATION 
COLOR \ (a = of Du oe Labs., ea 


245 West 55th St., New York 19, N. Y¥. « PLaza 7-4580 


IN CANADA: ASSOCIATED SCREEN INDUSTRIES, Ltd. * 2000 Northcliff Avenve, Montreal, Canada 
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Professional Services 


BERTIL I. CARLSON 
Photoproducts Co. 


Consultants, designers, builders 
in PHOTO INSTRUMENTATION 


COLORTRAN CONVERTER 
LIGHTING EQUIPMENT 
The most illumination for the least investment 

CROSS COUNTRY RENTAL SYSTEM 

ELIMINATFS COSTLY SHIPPING 
write for catalog 

NATURAL LIGHTING CORP. 

630 S. Flower St., Burbank, Calif. 


Professional Sound Recording Services: 
Disk Mastering, Tape Editing, 
Dubbing etc. 
COMPONENTS CORPORATION, 
Recording Division 
Denville, N.J. Oakwood 7-0290 


TUFF COAT 


and release film. Protects from scratches and 
abrasions. Sale, easy to use. Kills static, cleans 
and lubricates. Special type available for 
Videotape, Magstripe and Lacqu footage. 
Send for Brochure ‘‘S”’ 
NICHOLSON PRODUCTS CO. 
3403 Cahuenga Blvd. Los Angeles 28, Calif. 
Ho. 7-1712 


Multiplies the useful life of all types of preprint 


CRITERION 
FILM LABORATORIES, INC. 


Puphte laboratory facilities for 16 

mm black-and-white and color 

rs West 60th St., New York 23, N. Y. 
Phone: COlumbus 5-2180 


PHOTOGRAPHIC 
INSTRUMENTATION 
Specializing in 
HIGH-SPEED 
Motion-Picture Photography 
Photographic Analysis 

Rock Hill Rd., Clifton, N 
Prescott 8-6436 


ELLIS W. D’ARCY & ASSOCIATES 
Consulting and Develop 
Xenon-Arc Ap lications 


Motion-Picture Projection 
Magnetic Recording and Reproduction 


Box 1103, Ogden Dunes, Ga ; Sas 
Phone: Twin Oaks 5-4 


PROFESSIONAL MOTION PICTURE 
PRODUCTION EQUIPMENT 
Cameras, Sound Recording, Editing, 
Laboratory and Affiliated Equip. 
Consulting Services by Qualified Engineers 
Domestic and Foreign 

EQUIPMENT CORP. 
10 E. S2nd St., NYC 
able: REEVESQUIP 


EAGLE FILM 
LABORATORY, INC. 
(Established 1951) 

A 16MM SPECIALIST LABORATORY 


341 E. Ohio St., Chicago 11, Ill. 
WHitehall 4-2295 


SUPPLIERS 
PHOTOGRAPHIC CHEMICALS 


and 


Consultants in Photographic Chemistry 
L. B Russell Chemicals, Inc. 
14-33 Thirty-First Avenue 
Long Island City 6, New York 
YEllowstone 2-8500 


Complete Color 

lack & White 
Motion Picture 
Laboratory Services 
including 


16mm 
Sound Recording 


Po PHOTOGRAPHIC LABORATORY, INC. 
6555 North Ave., Oak Park, Ill., EUclid 6-6603 


FILM PRODUCTION EQUIP. 


The world’s largest source ot supply for prac- 
ly every n 
recording and editing motion picture | films. 


Domestic and Foreign 


$.0.S. CINEMA SUPPLY CORP. 
Dept. TE, 602 W.52St., N.Y.C.-Cable:SOSOUND 
Western Branch: 6331 Holly'd Blvd., Holly’d,Cal. 


16mm, 35mm, 70mm 
Motion Picture Cameras 


Processing Equipment 


RENT 


GORDON ENTERPRISES 


$362 N. Cahuenga, North Hollywood, Calif. 


ALL 16mm PRODUCERS SERVICES 
Equip. Rentals « Technical Crews 
40 X 70 Sound Stage 


16mm LABORATORY FACILITIES 
Exclusive TRIAD Color Control 
Additive Color Print Process, Plus B & W 


SOUTHWEST FILM CENTER 
3024 Ft. Worth Ave., Dallas 11, Texas 


ROCKY MOUNTAIN HEADQUARTERS 
For 16mm Film Services 
B&W and Anscochrome Processing 
Printing—Recording— Editing 
Production—Rental—Sales 
All types of film in stock 
Write for Price List 


CINE SERVICE, INC. 
Denver 3, Colo. AMherst 6-3061 


WESTERN 
114 E. 8th Ave., 


Professional cards available to 
members. 12 insertions, 2xl in., 
$60 


562 
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Schwartzkopff, Gerhard, Cameraman, CBS News. 
Mail: Baustr. 19, Frankfurt 1 Main, Germany. 


+ Design Eng., Keystone Mfg. 
= eacon St., Apt. 39, Brookline 46, 
Sengu N., Partner, Kine Engineers. Mail: 

Bombilwadi Rd., Bandra, Bombay 29, India. 


(A) 

Sheffield, Frank R., Owners, Shamrock Studio. 
Mail: 3020 Oxford St., Orlando, Fla. (M) 

Sheikh, Z. U. I., Executive, Film Factors Ltd. 
Mail Rex Annexe, 27 Victoria Rd., Karachi 
-/-3, Pakistan. (M) 

Shepard, gt» » Photo Supvr., Maine Radio 
& TV Co., 157 High St., Portland, Me. (\ 

Shulman, Reuben, L./. Agric. & Tech. 1, Mail: 
5433 Victoria Ave., Montreal, Que., Can. (S) 

Siganowick, John, Optical Eng., Radio Corp. of 

merica. Mail: 7 Delaware Ave. , S. Merchant- 
ville 9, N. J. (M) 
Silberstein, Audio Eng., Photomagnetic. 
Flushing 66, N. Y. (A) 
“Video Eng., Paramount TV 
. Mail: 5066 Bohlig Rd., Los Angeles 32. 


Fred L., Producer, Motion Picture Co. 
1321 N.E. 148 St., Miami, Fla. (A) 
Sorensen, Robert, Owner, Kinovox Electric C orp., 
2, Jenslovsvej, Charlottenlund, Denmark. (M) 
Sorey, Jay H., Retired, U.S. Navy, 430 N.W. 83 
Miami, Fla. (M) 
gation Keith C., Lighting Supvr., Marconi’s 
Wireless Telegraph Co. Mail: 14 Brookfield, 
Highgate West Hill, London N.6, Eng. (A) 
Starbird, H. A., Manager Photo Standards, RCA 
we Co. Mail: 1375 Banyan Dr., Eau Gallie, 
la. (A) 
Burton, Salesman, Consolidated 
: 208 Baldwin Ave., New Milford, J.(A 
‘Milton C., Mot. -Pic, Lab. Techn., AW fright. 
Patterson AFB. Mail: 5451 Haverfield Rd., 
Dayton 32, Ohio. (A) 

Streibich, Ronald J., Univ. Calif. L.A. Mail: 
2039A Virginia Ave., Santa Monica, Calif. (S) 
Swan, Arthur G., Techn., WSB-TV. Mail: 806 

Wellesley Dr., N.W., Atlanta 5, Ga. (A) 


Teitelbaum, Ralph, Optical Dept. Head, K & W 
Film Service. Mail: 99-06 67 Rd., Forest Hills 
75, N. Y. (M) 

Thorne, Frederick G., Manager Radio, TV, Mot.- 
Pic. Prod., Procter & Gamble Co. of Canada 
Ltd. Mail: 211 Trent St., E., Whitby, Ont., Can. 


(A) 

Timpson, Richard W., Producer, David W. Evans 
& Assoc. Mail: 964 Oakley St., Salt Lake City, 
Utah. (M) 

Tritsch, Sidney, Chief Projectionist, U.S. Info. 
a I.M.S. Mail: 97-10 62 Dr., Rego Park, 
N. Y. (A) 

Trnka, Lew, Free-Lance Cinematog., Eng., Box 
171, Orleans, Ont., Can. (A) 

Turchan, Paul, Chief Eng., CKCO-TV, 864 King 

Kitchener, Ont., Can. (A) 
outa. Samuel E., Rochester Inst. Tech. Mail: 
York R , Furlong, Pa. (S) 


Van der Auwera,, F., Lab. Supvr., Film Center, 
68,., Tardeo Rd., Bombay 7, India. (A) 

Van Hearn, J., General Mgr. Mot.-Pic. Proc. 
Lab., Reela Films, Inc. Mail: 30 Alhambra 
Plaza, Coral Gables, Fla. (M) 

ae Guy, Special Effects Film aieer, OP- 
TRIX Inc. Mail: 1930 Edison Ave., New York 
61. (A) 

Velazquez, Garcia P., Cinematog. Mail: 
Breton, No. 10, Madrid, Spain. (A) 

Te. Richard M., Univ. Miami. Mail: 159 

V., 17 Ct., Miami, Fla. (S) 


Tomas 


Wells, John G., Techn., Columbia Broadcasting 

5th) Mail: 66 Andover Terrace, Glen Rock, 
( 

White, ‘Albert E., Film 
Labs. Mail: 1210 N. Wilton P1., 
(A) 

Whittemore, Robert P., Mot.-Pic. Cameraman, 
U.S. Army Corps of Engrs. Mail: 206 Washing- 
ton St., N. Easton, Mass. (M) 

Wight, joseph D., Supvr. Photo. Sec., Thiokol 
Chemical Corp. Mail: 420 South Second, E., 
Brigham City, Utah. (M) 

Wolk, Lazarus L., Owner, Satellite Film Serv- 
rt 2241 N. E. 170 St., N. Miami Beach, Fla. 


(A) 

Wood, Frank D., Partner, Southern Cine Service. 
Mail: 6300 First Ave., Birmingham 12, Ala. (A) 
Wright, Malor, Sr. Project Eng., ITEK Corpora- 
tion, 223 Crescent St., Waltham 54, Mass. (M) 


Techn., General Film 
Hollywood 38. 


Yamaguchi, Yukiya, Eng., Nippon Hoso Kyokai, 
Tech. Res. Labs., 361, Wiesta-machi, Setagaya- 
ku, Tokyo, Japan. (A) 

Yarnell, R. James, a: r. Photo., Beech Aircraft 
"Mail: 1233'N Blvd. Wichita, Kan. 
(A) 


Zelenka, Felix, Unit Production Mgr., UPA Pic- 
tures, 4440 Lakeside Dr., Burbank, Calif. (A) 
Zimmerman, Donald R., Film Editor, Western 
Cine Service. Mail: 1060 Penn, Apt. 8, Denver 

3, Colo. (A) 
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Editing Equipment ge 


products 


Cand developments) 


Further information about these items can be 
obtained direct from the addresses given. As in 
the case of technical papers, the Society is not 
responsible for manufacturers’ statements, and 
publication of these items does not constitute 
endorsement of the products or services. 


A new 16mm picture and sound printer 
will be presented by JM Developments, 
Inc., 116-118 West 29 St., New York 1, 
as part of the apparatus exhibit at the Fall 
Convention in October. The printer has 
been designed by John A. Maurer. 

The picture head is of the continuous 
type. The printing sprocket is driven by a 
mechanical filtering system, with speed 
constancy comparable to that of a good 
sound recorder. This makes it possible to 
use a narrow printing aperture projected 
optically on the film to avoid the possibility 
of dust accumulation. The films are con- 
trolled by tension arms and idlers in such 
a way that the slippage which must occur 
whenever two films are carried around a 
sprocket is made to occur only when the 
frame line is being printed. It is claimed 
that these features result in unusually 
sharp and steady prints. 

The illuminating and light control 
systems for picture printing are arranged 
for additive color printing with individual 
scene compensation for departures from 
normal color balance. A 30-point light 
scale is controlled by standard 8-place 
punched paper tape, which also controls 
the color-balance changes. The tricolor 
filter assembly is removed when the ma- 
chine is to be used for black-and-white 
printing. 

Photographic soundtracks are printed 
either by re-recording from magnetic 
originals or by optical printing at one- 
to-one ratio from photographic sound 
negatives. The re-recording optical sys- 
tem uses a galvanometer tuned to 26,000 
cycles to provide flat transfer of recorded 
frequencies up to 8000 cycles at a printing 
speed of 120 ft/min. The track is of the 
variable-density linear type, which has 
high playback level as well as freedom from 
both nonlinear and cross-modulation dis- 
tortion. By simple insertion of the proper 
recording control masks and filters, the 
system is made suitable for recording on 
either black-and-white positive stock or 
color print stock. 

The optical system for one-to-one ratio 
sound printing uses a newly designed lens 
train to provide maximum high-frequency 
response. In this method of printing, the 
negative and positive films are driven 
independently by high-quality constant- 
speed mechanisms. Flutter introduced by 
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printing is less than 0.05%. The irregu- 
larities of high-frequency response that 
always result from slippage on a contact 
printer are avoided. 

Simple threading paths are presented 
for the printing of either single-system or 
double-system originals with either mag- 
netic or photographic soundtracks. 

An immediate application of importance 
to the television industry is the making of 
high-quality prints with photographic 
tracks from negatives of newsreel subjects 
photographed and recorded on prestriped 
film. 


A 70mm rotary prism camera with a 
reported speed of up to 360 frames/sec has 
been announced by Traid Corp., 17136 
Ventura Blvd., Encino, Calif. Employing 
the same prism-shutter combination used 
in the 16mm-1B and 35mm-4B cameras, 


the new camera, called the Photo-Sonics 
70mm-10B, is especially applicable to 
situations where long-range viewing is 
required, for example, in seat-ejection tests, 
where photographers are usually not 
allowed within 2000 ft of the track. The 
camera’s design makes it useful for missile 
photography and high-resolution streak 
photography. 


A transistorized power amplifier-speaker 
combination, Model MR-1A has been 
announced by Hallen Electronics, 332 N. 
LaBrea Ave., Los Angeles 36. The 12-w, 
transistorized amplifier is said to be acous- 
tically flat and free from dips and peaks in 
frequency response from 40 c to 12,000 c. 
Volume and equalization controls are 
provided on a recessed panel and a jack is 
provided for an external speaker. The 
combination was originally designed as a 
companion to the company’s 1216 Mag- 
netic Film Recorder. 


A lightweight (500 lb) 16mm daylight 
reversal negative /positive processor de- 
signed for fast processing and ease of instal- 
lation and maintenance has been an- 
nounced by Filmline Corp., Milford, Conn. 


Send Your Film 
To The Complete 


16MM Service 
Laboratory 


Unsurpassed for... 


SPEED 


QUALITY 


Personalized 
SERVICE 


MOTION PICTURE LABORATORIES, INC. 


781 S. Main Street 


Memphis 6, Tenn. Phone WHitehall 8-0456 


The Master Craftsmanship Your Film Deserves 


‘ 
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/ 
new 
= 
ey 
| 
eh 
: 
: 
| 
— 


The new processor, Model RT-S, is recom- 
mended for racetracks, laboratories and 
TV stations where fast processing is essen- 
tial. A dry-to-dry time of less than 3 min on 
reversal emulsions operating at 85 ft/min at 
a temperature of 90 F has been reported. 
The unit includes a variable-speed trans- 
mission and impingement drying system to 
permit processing speeds up to 55 ft/min 
on negative and 125 ft/min on reversal 
emulsions. The machine is reported to allow 
an increase of the ASA index by 1000% on 
Eastman or Du Pont reversal films. [nstal- 
lation requires only water inlet, water and 
chemical drains, and electrical hookups. 
Approximate dimensions are: length, 7 ft, 
8 in.; width, 2 ft, 8 in.; and height, 3 ft, 
11 in. The machine operates on 220 v , 60.c; 


single-phase, 25 amp. It is priced at $6450. 


A new line of solid-state d-c amplifiers 
with transistor choppers has been an- 
nounced by Packard Bell Computer Corp., 
1905 S. Armacost Ave., Los Angeles 25. 
Designed to meet a need for wideband, 
extremely accurate amplification, the am- 
plifiers employ solid-state circuitry through- 
out, including the chopper. The line in- 
cludes wideband differential, operational 
and potentiometric amplifiers. 


An automatic volume control amplifier 
reported to maintain a constant output 
within +1 db with input changes of 30 db 
has been announced by Amplifier Corp. 
of America, 398 Broadway, New York 13. 
The amplifier basically consists of a two- 


stage push-pull circuit. The input may be 
connected either to a balanced 600-ohm 
line (with either or neither side grounded) 
or it may be bridged across a 600-ohm line 
without upsetting line impedance. An On- 
Off switch, a meter transfer and an attenu- 
ator are its only controls. An adjustable gain- 
reduction and gain-increase speed control 
permits variations in attack and release 
timing. It is equipped with a self-contained 
power supply designed for 110/220 v, 
50/60 c with a power consumption of 30 w. 
It is 19 in. wide, 7 in. high and 83? in. deep 
and weighs 25 lb. It is priced at $245 


An electronic data retrieval system called 
Telecard, which employs a device resem- 
bling a telephone dial and a closed-circuit 
TV system to display selected information, 
has been developed by General Precision 
Laboratory, Inc., Pleasantville, N. Y. 
Agreements to manufacture and market 
the system have been announced by GPL 
and the Filmsort Co., Pearl River, N.Y., 
division of Michle-Goss-Dexter, Inc. Dial- 
ing a code number electronically activates 
the system to select the desired file card out 
of thousands — or millions. The system can 
also be activated by punched cards or 
magnetic tape. Closed-circuit TV is incor- 
porated to transmit an image of the dialed 
record to the viewer’s desk. The documents 
can be viewed simultaneously by any num- 
ber of persons at various locations. 


A Slip-Sync System designed for use in 
studies of vibration tests and a small, high- 
intensity stroboscopic lamp and power unit 


OR ALL BLACK & WHITE... 
AND COLOR EMULSIONS 


FILMLINE CORPORATION, DEPT. SA-59, MILFORD, CONN. 
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called Strobex are described in separate 
brochures issued by the manufacturer, 
Chadwick-Helmuth Co., 472 E. Duarte 
Rd., Monrovia, Calif. The brochures are 
illustrated and include specifications, de- 
tailed descriptions and suggested applica- 
tions for each unit. A third brochure, 
issued by the same company, describes the 
Camera-Sync System, a system designed to 
produce slow-motion pictures of vibration 
tests, using normal film speeds. The system 
employs stroboscopic illumination and a 
pulse camera, both synchronized with the 
vibration. 


The Oxberry Unistand, designed with a 
single column and precision keys for verti- 
cal or horizontal mounting, has been 
announced by Animation Equipment 
Corp., 38 Hudson St., New Rochelle, 
N.Y. The design of the new unit emphasizes 
economy and accuracy. It is recommended 
by the manufacturers for educational 
institutions, industrial organizations, film 
strip and title studios and other organiza- 
tions where initial economy is an impor- 
tant consideration. The copyboard car- 
riage is designed to accommodate anima- 
tion compounds, plain copyboards, light 
boxes, vacuum backs and easels. Such 
devices are interchangeably mounted on 
two cast aluminum side arms attached to a 
heavy cross tube. The tube is supported by 
the main carriage casting which rides the 
column on ball bearings. A handwheel, 
geared to the rack on the column, is used 
to position the copyboard carriage. 

The basic stand consists of a single 
column, 4 in. in diameter and 86 in. long. 
Two precision steel keys and full-length 
rack are mounted on the column to guide 
the camera and copyboard carriages. The 
unit is available as a wall-mounted, pedes- 
tal or horizontal mode]. The wall-mounted 
model is priced at $1295, a price which does 
not include compound, camera, shadow- 
board or lights. 
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Interchangeability of video-tape records 
made in the United States, Great Britain 
or Continental Europe was the object of 
the development of a standards converter 
by Granada TV Network, Ltd., Granada 
House, Water St., Manchester 3, England. 
The Granada system has certain similarities 
to that used by the B.B.C. to convert the 
625-line Eurovision standard to the 405-line 
British standard, but special problems were 
encountered in conversion to and from the 
525-line American standard. The main 
problem was that of the beat or flicker 
occurring at the rate of 10/sec, representing 
the difference between the field rates of the 
two systems. A solution was found by apply- 
ing a correcting 10-cycle waveform to the 
display so as to change the gain of the 
amplifier in the monitor at the flicker 
frequency, and in accordance with the law 
of combined image-orthicon storage and 
display monitor decay characteristics. 

Conditions necessary for generating the 
correcting waveform are (1) frequency 
division (by 6 or 5) and subsequent multi- 
plication (by 5 or 6) to ensure accurate and 
integral field-frequency relationship; (2) a 
phasing system to adjust the relative phases 
of 50- and 60-field signals to coincide 
during the frame blanking period every 
zo sec; and (3) generation of a correcting 
waveform and its application as a gain 
controlling parameter to the video ampli- 
fier within the display monitor. 

The equipment is run from an a-c power 
supply of a frequency equal to that of the 
respective field rates. A synchronous 50-c 
motor is run from the local 230-v, 50-c 
power supply. The motor is gear-coupled 
to an alternator through a 6 to 5 ratio so 
that the alternator will invariably deliver a 
frequency which is 6/5 that of the local 
power supply. For example, if the local 
power supply is a cycle slow because of 
heavy loading, the alternator will deliver 
6 X 49/5 cycles and not exactly 60. 
Electronic circuits permit control over the 
gamma of the displayed signal, allowing 
some correction to the overall transfer 
characteristic of the conversion process. 

All circuits are embodied in a relatively 
small unit of equipment which has a 
cathode-ray-tube display of the phase of the 
50-c and 60-c waveforms, or the shape of 
the correcting 10-c waveform. 


A 110° cathode-ray tube, Type 23BP4, 
with the safety panel sealed to the tube by 
epoxy resin has been announced by West- 
inghouse Corp., Electronic Tube Div., 
P.O. Box 284, Elmira, N.Y. Double face- 
plate construction eliminates the implosion 
glass commonly used on TV receivers. 
Since the epoxy resin and the glass face- 
plates have the same index of refraction, 
two reflecting surfaces are eliminated. The 
laminated panel is said to prevent acci- 
dental implosion and make the picture 
tube safer to handle. 


A new tube for television cameras, the 
RCA-7513, has been announced by Radio 
Corp. of America. Used for both color and 
black-and-white, the new tube is con- 
structed to ensure accurate alignment of 
each section of the tube with respect to the 
tube axis. When used with color cameras, 
the use of deflecting yokes and focusing 
coils is recommended. 
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Development of a completely mobile 
educational closed-circuit TV system, 
Model ETS-1, which can be moved from 
classroom to classroom “‘as easily as a tea 
cart” has been announced by Dage Tele- 
vision, a division of Thompson Ramo 
Wooldridge, Inc., Michigan City, Ind. 
Included in the system is a Dage 700-line 
resolution TV camera with viewfinder, 
hood and rear-controlled four-lens turret. 
The mobile console, which includes video 
monitors, camera control, sync generator, 
power supply and waveform monitor, is 
designed to fit in a panel truck, and to go 
through a standard, 30-in. doorway. Addi- 
tional equipment can be added as needed. 
Cameras, film projector controls, audio 
switching and mixing, video switching and 
fading, and a spare transistorized sync 
generator can be added without impairing 
mobility. Prices of the new system, in- 
cluding cameras and basic equipment, 
begin at about $11,800. 


A new tape recorder, the Magnecord 
Model 728 Professional, has been an- 
nounced by Magnecord Division of Mid- 
western Instruments, Inc., 41st and Sheri- 
dan, Tulsa, Okla. Features include two- 
channel capacity, modular construction, 
flexibility of operation, low flutter and 
wow and extended frequency response. It 
is available with full-track, $-track or split 
stereophonic heads. A fourth head, ordi- 
narily used to reproduce }-track stereo- 
phonic tapes may be mounted in the head 
bracket. The fourth head is not required 
for sound-on-sound operation. Without 
the fourth head, the recorder is priced at 
$759; with the additional head, $850. 


A closed-circuit TV camera designed by 
Packard Bell Electronics Corp., 12333 W. 
Olympic Blvd., Los Angeles 64, is an- 
nounced as providing detail in excess of 
600-line resolution. It has single operating 
control, a fully regulated power supply, 
keyed automatic black-level control, and 
an automatic light compensator. Remote 
accessories, available for all applications, 


TELEVISION 
PROJECT 
ENGINEERS 


Growth and diversification 
program provides 
opportunity for several 
development and design 
engineers. Background 
should include three to four 
years of video circuit 
design, pulse techniques, 
r-f, camera tube circuitry, 
and similar activity. 


PHOTOSURFACE 
PHYSICIST 


Must be well grounded in 
development, formation, 
and measurement of 
photosensitive surfaces. 
Background should include 
high vacuum technique, 
tube design, electron optics, 
and associated skills. 


Well established company 
has impressive record of 
achievement in industrial 
field and seeks well qualified 
men to continue this progress. 


Please send resume to: 


General Manager, 
Electronics Division 

Diamond Power Specialty 
Corporation 

Box 415, Lancaster, Ohio 
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You are there — with Cinema... 


Professor 
Pierre LaFemme 


(Somewhere in the heart of Europe) 


include remote pan and tilt unit, auto-zoom 
lens, remote-control turrets and air-con- 
ditioned weatherproof housing with wind- 
shield wiper. 


The Model G-803 Triple Program Equal- 
izer, designed for magnetic recording and 
reproduction, has been announced by 
Magnasynec Mfg. Co., 5546 Satsuma Ave., 
North Hollywood, Calif. All components 
except switches are sealed and encapsulated. 
The machine measures 19 in. by 34 in. by 
34 in. It has 600-ohm impedance; 14-db 
insertion loss; —70 dbm minimum and 
+20 dbm maximum input level; high- 
and low-frequency controls and standard 
Western Electric hole spacing. It is priced 
at $395. 
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“Finally |, Professor Pierre 
LaFemme, have developed thees 
petite rocket engine capable of 
an amazing 200,000-pound 
thrust. Thees mighty mite weel 
be able to shoot anything to thee 
far reaches of outer space. But 
what weel | send on thees long 
journey. Maybe | weel even tie it 
to my bothairsome mothair-in- 
law and ignite. Ho, ho, that ees 
not thee bad idea for thee old 
bat. Bettair yet, | weel attach it 
to my nagging wife Fifi and 
watch her zoom off like thee 
witch she ees. But no, she weel 
be able to steer herself and 
return to earth to torment me. | 
have eet! | weel go myself and 
she weel nevair find me. Vive la 
Science and Bon Voyage.”’ 


your horses, 
Professor, you're 
not traveling any- 
where because 
4 what you have in 
your hand is a CINEMA ENGI- 
NEERING precision resistor. 
Every CINEMA quality resistor 
is calibrated several times, 
over-loaded, tested, and aged to 
give your equipment better than 
average reliability. For your criti- 
cal applications demanding ex- 
acting resistance requirements, 
call the nearest CINEMA ENGI- 
NEERING sales representative 
for our catalog 14R, or write our 
factory direct. 


€>CINEMA 


ENGINEERING 


DIVISION AEROVOX CORPORATION 


1100 CHESTNUT + BURBANK, CALIF. 


The German-made Steenbeck line of 
editing equipment is now distributed in 
the United States by Gaston Johnston 
Corp., 26-64 45 St., Long Island City 3, 
N.Y. The line includes 2-, 4- and 6-plate 
film editing machines for 16mm, 35mm and 
CinemaScope film, motorized rewinding 
tables and an editing machine, called 
Kobiton, designed especially for use in TV 
studios on 16mm or 35mm film. An illus- 
trated catalogue describing the equipment 
in detail is available from the company. 


A semiautomatic, 500-w slide projector, 
called the Headliner 710, has been an- 
nounced by Bell & Howell, 7100 McCor- 
mick Rd., Chicago 45. The machine fea- 
tures an illuminated editing panel at the 
back of the projector housing for pre- 
viewing slides before they are loaded into 
trays for projection. The panel may be used 
at the same time the slides are being pro- 
jected so that while one tray of slides is 
being shown slides may be selected for 
another tray. The projector projects 2 by 2, 
bantam and super slides. The price, which 
includes a carrying case, is $69.95. 


The Fogmaker Moleffect, announced by 
Mole-Richardson Co., 937 N. Sycamore 
Ave., Hollywood 38, is a compact, 9-lb 
unit that uses a special liquid called fog 
juice to create effects of fog, smoke, haze 
or mist. A cooler attachment, filled with 
dry ice, will cause the vapor produced by 
the fog juice to hug the ground. The 
handy little device can also clear the area 
of haze, perfume the air with deodorants 
and kill flying and crawling insects. Appro- 
priate liquids — fog chaser, spice or mint 
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deodorant, and insecticide — are avail- 
able. The device operates on the principle 
of a teakettle, with a plunger pumping 
liquid into the heat chamber to produce 
puffs of vapor. It requires 115-v a-c or d-c, 
8.3 amp, 1000 w, and is equipped with a 
6-ft detachable cord. The basic unit is 
priced at $94.50. 


Formation of a new company, Arriflex 
Corp. of America, 257 Park Ave. South, 
New York 10, has been announced by the 
company’s President, Paul Klingenstein. 
Distribution of all Arri products, including 
film developing machines, has been trans- 
ferred by Kling Photo Corp. to the new 
company. The transfer became effective 
July 1. Expansion of the Arri program and 
the specialized character of the equipment 
influenced the decision to create a new 
company. 


Plans for installation of a Super High 
Frequency and Ultra High Frequency 
radio link between Birmingham and Nor- 
wich have been announced by Marconi’s 
Wireless Telegraph Co., Chelmsford, Essex, 
England. The link will be twin-path and 
bi-directional and will cary B.B.C. tele- 
vision programs between the two cities, 
serving, en route, the new B.B.C. trans- 
mitter near Peterborough. The radio link in 
its final form will employ the Marconi 
4000-mc equipments Type HM500 (ter- 
minal) and HM550 (repeater) together 
with the 2000-mc equipments Type HM200 
(terminal) and HM250 (repeater). Such 
links are capable of carrying TV signals of 
405 lines, 525 lines or 625 lines. Such links 
are also capable of carrying an NTSC-type 
color TV program and, by substitution of 
the necessary baseband amplifiers, they can 
be used to transmit 600 simultaneous tele- 
phone channels. Both the HM5C0/550 
and the HM200/250 series of equipments 
use the English Electric Valve Co.’s travel- 
ing-wave tubes throughout. 


Price reductions in 64-minute reels of 
“Scotch” brand video tape have been 
announced by Minnesota Mining and Mfg. 
Co., 900 Bush Ave., St. Paul 6, Minn. The 
net price also has been reduced to $260.27 
in lots of 24 to 47 and to $271.58 in lots of 
6 to 23. 


Bulletin No. 7 in the series on Projector 
Carbons has been issued by National Car- 
bon Co. Division of Union Carbide Corp., 
30 E. 42 St., New York 17. The 8-page 
bulletin discusses mirror-type high-intensity 
lamps using Suprex carbons — nonrotating, 
positive. A number of illustrations add 
interest and clarity to the text. 


Nameplate Designing for Engineers, a 
20-page booklet published by H. G. Dietz 
Products Co., 12-16 Astoria Blvd., Long 
Island City 2, N.Y., is intended as a guide 
for engineers or draftsmen in designing or 
specifying nameplates for products in the 
development stage. Subjects discussed in- 
clude lettering, composition, how to draw a 
rough nameplate layout, selection of ma- 
terials, odd-shaped nameplates and other 
items of interest. The booklet is available 
without charge upon request to the com- 


Pany. 
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Audio-visual equipment manufactured by 
Genarco Inc., 97-04 Sutphin Blvd., Ja- 
maica 35, N.Y., is illustrated and described 
in a 4-page catalog available without charge 
from the company. Among the equipment 
described is the Genarco 3000-w slide pro- 
jector, available in various models, and 
electric slide changers for 3} by 4 slides. 


Supplementary sheets for the Sylvania 
Photolamp Technical Manual have been 
issued by Sylvania Lighting Products, Div. 
of Sylvania Electric Products Inc., 1740 
Broadway, New York 19. Sheets Nos. 890, 
893, 894, 8101, 8102 and 8103 describe a 
new high-voltage Tru-Focus lamp and a 
new low-voltage Super Tru-Flector. Sheet 


891 replaces present sheet 7319 in the Pro- 
jection Lamp section and sheet 892 replaces 
825. 


Lens Selector, an illustrated four-page 
folder issued by Traid Corp., 17136 Ven- 
tura Blvd., Encino, Calif., describes more 
than 57 different lenses for motion-picture 
cameras which are available on a rental 
basis. Covering a wide range of wide-angle, 
normal, and long focal length and zoom 
lenses for 16mm and 35mm cameras, the 
folder also includes information on lenses 
for 70mm and prism cameras. The folder is 
available without charge upon request to 
the company. It is a companion publica- 
tion to Camera Selector (Jour. p. 370, May 
1959). 


employment 


service 


These notices are published for the service of the 
membership and the field. They are inserted 
three months, at no charge to the member. The 
Society's address cannot be used for replies. 


Positions Wanted 


Motion-Picture or Television Production. 
Graduate New York Univ., B.A. Communication 
Arts. Experienced all phases motion-picture and 
television production. Seeking permanent posi- 
tion with television or motion-picture production 
organization. Willing to relocate. Résumé on re- 
quest. Write: Walter Bleich, 2700 Marion Ave., 
New York 58. 


Assistant to Director or Producer. Former in- 
structor in motion pictures, Theater Arts Dept., 
Univ. of California, Los Angeles, desires position 
as personal assistant to a director or producer of 
feature films. Background includes: B.A. in 
Motion Pictures, 3 years teaching all phases of 
motion-picture production, second unit direction 
of a Disney “true-life adventure,” and director 
of photography on dramatic and documentary 
films. Willing to travel. Available for interview 
in Los Angeles area. For references and detailed 
résumé write: William R. Lieb, 1404 W. Foot- 
hill Blvd., Claremont, Calif. Tel: NAtional 
4-4166. 


Editor-Cameraman. Over 10 yrs solid produc- 
tion experience in New York with quality pro- 
ducers of industrial, business and television films. 
Seek staff position. Résumé available. Member 
SMPTE since 1948. No other affiliations. Joe M. 
Wolff, 43-31 Ithaca St., Elmhurst, N.Y. 


Laboratory Contact /Optical Printing Specialist. 
Past 6 years under contract Consolidated Labs 
east coast as head of unit. 20 yrs prior employ- 
ment with Universal, Paramount, Warners in 
Hollywood on camera. Ideal to destroy phonies. 
Own optical printer using Acme camera, projec- 
tor, etc., for 35/35; 16/16, 35/16, 16/35, color 
or black-and-white, plus contact registration and 
aerial image — for rental or sale. Bill Heckler, 
21 West 58 St., New York 19. PLaza 3-7067. 


Motion Picture Cameraman. Active member 
SMPTE now employed at local film studio. 
Formerly with Telenews and CBS-Newsfilm. 
Just completed study in film production in the 
States with M.S. degree. Owner of 16mm 
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Bell & Howell and 35mm Arriflex cameras. 
Desire film assignments in Formosa and neigh- 
boring countries—16/35, color/B&W, news, 
documentary, educational and production work. 
Write: Dennis K. Chin, P. O. Box 222, Taipei, 
Taiwan. 


Positions Available 


Film Inspectors. Temporary or permanent. 
Write or call Peerless Film Processing Corp., 165 
W. 46 St., N. Y. 36. Tel. PLaza 7-3630. Att: 
Kern Moyse. 


Chief Engineer. Immediate opening. Responsi- 
bilities include the administration of a staff of 
engineers designing electro-mechanical products 
for commercial and military application. Located 
in the Los Angeles area. Please reply in writing to 
W. C. Heath Associates, Inc., Room 526, 714 
West Olympic Bivd., Los Angeles 15, Calif. 


Audio Repair Man. Thoroughly experienced 
on magnetic tape recorders, projector and 
Moviola amplifiers, etc. Knowledge of motion- 
picture sound equipment essential. Good salary. 
Write fully to Arthur Florman, Florman & 
Babb, Inc., 68 West 45 St., New York 36. 


Motion-Picture Equipment Salesman. Know!l- 
edge of all professional production equipment. 
Outside sales, to visit film producers, industrial 
accounts, etc. Fully exerienced. Good salary. 
Write fully to Arthur Florman, Florman & Babb, 
Inc., 68 West 45 St., New York 36. 


Recording Engineer. To serve as head of 
electroacoustics laboratory involving duties in 
the fields of audio-video, acoustics and recording 
systems. Must be able to render consultation serv- 
ices in connection with research and develop- 
ment on related electronic systems and programs. 
Degree plus 3 yrs professional experience in 
above fields required. Salary $8810 per annum, 
Position is in Federal Career Service. Send SF-57 
“Application for Federal Employment,” ob- 
tainable at any Post Office, to Employment 
Superintendent, U. S. Naval Training Device 
Center, Port Washington, N.Y. 


Chemist. Over 6 yrs experience with major 
laboratory in color and black-and-white develop- 
ing, quality control, troubleshooting and process- 
ing equipment. Write: Marvin Leff, 2109 76th 
St., Brooklyn 14, N. Y. 


Engineer. Future assured in growing organ- 
ization located in convenient Long Island City 
area for mechanical and design engineer having 
at least 7 yrs experience in photography, com- 
puter and records systems. Capable of taking 
project from scratch to completion. Write or 
call for appointment: Prestoseal Mfg. Corp., 
37-27 33 St., Long Island City 1, N. Y. STill- 
well 4-6832 


THE REVOLUTIONARY 


PROGESDOR 


e See what you shoot Instantly 


e Will fit most 16mm 
Motion Picture Cameras 


e Approx. wt. only 15 Ibs. 


e Economically Priced— 
Eliminates Labs 


e FOR Television and 
Motion Picture Industry 
Sports Events Kinescoping 
Microfilming Industrial Films 


Write for additional information 


# 
NC. 
Ploneer 6-6000 
ROOSEVELT RACEWAY, WESTBURY, N.Y. 
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It’s always difficult to improve on a truly fine product but 
perfection is achieved only through constant research and 
development. Such is the progress history of the versatile 
Arriflex 16. 


Therefore we are pleased to announce the following new 
features now incorporated in the Arriflex 16. 


AUTOMATIC BUCKLE SWITCH Comera is auto: 
matically switched off in the event of film jam or break and when 
end of roll is reached. This is a very important feature when 
camera is housed in Blimp. 


NEW SPROCKET ROLLER GUIDE ASSEM- 
BLY Meokes film loading even easier and quicker. 


MOTOR-CABLE CATCH LOCK Automatically en- 
gages and locks power supply cord to camera plug-in receptacle. 


Write for descriptive literature 


The Only 16 mm Camera 
with Mirror Reflex Shutter and 
Registration Pin Movement 


ARRIELEX 


Sole, Ren ‘yo 
Franchhed Arriflex Dealer 
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Contents — pages 548 - 568 


News Columns 


86th Convention ...... 

Proposed Bylaws Amendments . 

Test Film Resales .... 

Fifth International Congress on High-Speed Pho- 
tography. 


Advertisers 


Arriflex Corp. of America . 

Berndt-Bach, Inc. . .. 

Camera Equipment Co. . . 

Cinema Engineering Div. . . . 
Diamond Power Specialty Corp. 
Electronic Applications, Inc. . . 
Filmline Corp... . . . ° 
Gevaert Photo-Producten NY. a 
Hollywood Film Co. ..... 


Meeting Calendar 


WESCON, Aug. 18-21, Cow Palace, San Francisco. 

AIEE, Petroleum Industry Conference, Aug. 25-27, Wilton Hotel, Long 
Beach, Calif. 

Mathematical Association of America, Summer Meeting, Aug. 31- 
Sept. 3, Univ. of Utah, Salt Lake City, Utah. 

New York State Society of Professional Engineers, Autumn Meeting, 
September, Niogara Falls, N. Y. 

Wuminating Engineering Society, Annual National Conference, Sept. 
7-11, Fairmont & Mark Hopkins Hotels, San Francisco. 

American Institute of Electrical Engineers and National Electrical 
Manufacturers Association, National Electrical insulation Conference, 
Sept. 9-11, Chicago, Ill 

Society of Plastics Industry, Midwest Section Conference, Sept. 10, 11, 
French Lick, Sheraton Hotel, French Lick, Ind. 

American Chemical Society, National Meeting, Sept. 13-18, Atlantic 
City, NJ. 

Standards Engineers Society, Annual Meeting, Sept. 21-23, Somerset 
Hotel, Boston, Mass. 

Instrument Society of America, Annual Instrument-Automation Confer- 
ence and Exhibit, Sept. 21-25, international Amphitheatre, Chicago, 


IRE, Conference on Non-Linear Magnetics and Magnetic Amplifiers, 
Sept. 23-25, Shoreham Hotel, Washington, D.C. 

AICE, Sept. 27-30, St. Paul Hotel, St. Paul, Minn. 

Nati jum on Telemetering, Sept. 28-30, Civic Auditorium 
and Whitcomb Hotel, San Francisco. 

IRE and AIEE, Industrial Electronics Conference, Sept. 30—Oct. 2, Muel- 
bach Hotel, Kansas City, Mo. 

11th international Cinematography Engineering Congress, Oct. 1-3, 
Turin. 

IRE, Aeronautical Communications Symposium, Oct. 5-7, Hotel Utica, 
Utica, N. Y. 

86th Semiannual Convention of the SMPTE including Equipment 
Exhibit, Oct. 5-9, Statler Hilton Hotel, New York. 


Magnasync Mfg. Co., Ltd. 
Motion Picture Laboratories, Inc. 
Movielab Color Corp. ... .« 
Peerless Film Processing Corp. 
Professional Services. . . . 
$.0.S. Cinema Con. 
Tri Art Color Corp. 
Wollensak Optical Ca. 


IRE Canadian Convention, Oct. 7~9, Toronto, Ont. 

Optical Society of America, Annual Meeting, Oct. 8-10, Chateau 
Laurier Hotel, Ottawa, Ont. 

ASCE, Los Angeles Convention, Oct. 9-13, Hotel Statler, Los Angeles. 

AIEE, Fall General Meeting, Oct. 11-16, Chicago. 

National Electronics Conference, Oct. 12-14, Hotel Sherman, Chica 

National Society of Professional Engineers, Fall Meeting, Oct. 15-17, 
Olympic Hotel, Seattle, Wash. 

ASCE, Annual Convention, Oct. 19-23, Hotel Statler, Washington, 
D. C. 

American Standards Association, National Conference on Standards, 
Oct. 20-22, Sheraton-Cadillac Hotel, Detroit, Mich. 

Acoustical Society of America, Fall Meeting, Oct. 22-24, Wade Park 
Manor Hotel, Cleveland, Ohio. 

Society of Photographic Scientists and Engineers, Oct. 26-30, Edge- 
water Beach Hotel, Chicago. 

IRE, Electron Devices Meeting, Oct. 29-31, Shoreham Hotel, Washing- 
ton, D. C 

Louisiana Polytechnic Institute, Instrumentation Conference, Nov. 5, 6 
Ruston, La. 

IRE, Instrumentation Conference, Nov. 9-11, Atlanta, Ga. 

Sixth National jum on Reliability and Quality Control, Jan. 
11-13, 1960, | Statler Hilton Hotel, Washington, D.C. 

IRE National Convention, Mar. 21-24, 1960, Coliseum and Waldorf- 
Astoria Hotel, New York. 

Inter-Society Color Council, 29th Annual Meeting, Apr. 11, 12, 1960, 
Philadelphia Museum College of Art, Philadelphia. 

87th Semiannual Convention of the SMPTE, May 1-7, 1960, Am- 
bassador Hotel, Los Angeles. 

88thSemiannual Convention of the SMPTE, and 

Fifth International High-Speed Congress and Equipment Exhibit, 
Oct. 16-22, 1960, Sheraton-Park Hotel, Washington, D.C. 

89th Semiannual Convention of the SMPTE, Spring, 1961, Royal York, 
Toronto. 

90th Semiannual Convention of the SMPTE, Oct. 15-20, 1961, 
New York. 


SMPTE Officers and Committees: The rosters of the Officers of the Society, its Sections, Subsections and Chapters, and 
of the Committee Chairmen and Members were published in the April 1958 Journal, Part Il. 
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of the Society 


The objectives of the Society are: 
+ Advance in the theory and practice of engineering in motion pictures, television 
and the allied arts and sciences; 
« Standardization of equipment and practices employed therein; 
+ Maintenance of high professional standing among its members; 
+ Guidance of students and the attainment of high standards of education; 
+ Dissemination of scientific knowledge by publication. 


and Television Engineers 


Progress toward the attainment of these objectives is greatly aided by the financial support 
provided by the member companies listed below. 


Acme Film Laboratories, Inc. 

Alexander Film Co. 

Altec Service Company 
Altec Lansing Corporation 

Ampex Corporation 

Animation Equipment Corp. 

Ansco 

Arriflex Corp. of America 

C. S. Ashcraft Mfg. Co. 

The Association of Cinema 
Laboratories, Inc. 

Association of Professional Cinema 

Equipment Dealers of New York 

Camera Equipment Company, Inc. 
The Camera Mart, Inc. 
Florman & Babb, inc. 
National Cine Equipment, inc. 
$.0.S. Cinema Supply Corporation 

Atlas Film Corporation 

Audio Productions, Inc. 

Bausch & Lomb Optical Co. 

Bell & Howell Company 

Berndt-Bach, Inc. 

Burnett-Timken Research Laboratory 

Byron Motion Pictures, Inc. 

S. W. Caldwell Ltd. 

The Calvin Company 

Capital Film Laboratories, Inc. 

Oscar F. Carlson Company 

Century Lighting, Inc. 

Century Projector Corporation 

Cineffects, Inc. 

Cinesound, Ltd. 

Geo. W. Colburn Laboratory, Inc. 

Color Reproduction Company 

Columbia Broadcasting System, Inc. 
CBS Television Network; 
CBS Television Stations; CBS News; 
CBS Film Sales; Terrytoons 


Comprehensive Service Corporation 
Consolidated Film Industries 
Dage Television Division of Thompson 
Ramo Wooldridge Inc. 
DeFrenes Company 
DeLuxe Laboratories, Inc. 
Desilu Productions, Inc. 
Du Art Film Laboratories, Inc. 
Tri Art Color Corporation 
Dupont Company of Canada, Ltd. 
E. |. du Pont de Nemours & Co., Inc. 
Eastern Effects, Inc. 
Eastman Kodak Company 
Electronic Systems, Inc. 
Elgeet Optical Company, Inc. 
Max Factor & Co. 
Filmline Corporation 
General Electric Company 
General Film Laboratories Corporation 
General Precision Laboratory 
Incorporated 
W. J. German, Inc. 
Gevaert Photo-Producten N. V. 
Guffanti Film Laboratories, Inc. 
Frank Herrnfeld Engineering Corp. 
Hollywood Film Company 
Hollywood Film Enterprises, Inc. 
Houston Fearless Company 
Hunt's Theatres 
Hurley Screen Company 
JM Developments, inc. 
The Jam Handy Organization, Inc. 
Jamieson Film Co. 
The Kalart Company, Inc. 
Victor Animatograph Corporation 
Kollmorgen Optical Corporation 
Cinématographiques CTM, 


Lorraine Orlux Carbons 

Magno Sound, Inc. 

Minnesota Mining & Manufacturing Co. 

Mecca Film Laboratories, Inc. 

Mitchell Camera Corporation 

Mole-Richardson Co. 

Motion Picture Printing Equipment Co. 

Movielab Film Laboratories, Inc. 

Moviola Manufacturing Co. 

National Carbon Company, A Division of 
Union Carbide and Carbon Corporation 

National Screen Service Corporation 

National Theatre Supply Company 

Northwest Sound Service, Inc. 

Panavision Incorporated 

Pathé Laboratories, Inc. 

Warren Conrad Portman Company 

Prestoseal Mfg. Corp. 

Producers Service Co. 

Rank Precision Industries Ltd. 

Reid H. Ray Film Industries, Inc. 

Reeves Sound Studios, Inc. 

Charles Ross, Inc. 

L. B. Russell Chemicals, Inc. 

Ryder Sound Services, Inc. 

Southwest Film Laboratory, Inc. 

The Strong Electric Company 

Technicolor Corporation 

Titra Film Laboratories, Inc. 

Trans-Canada Films Ltd. 

Van Praag Productions 

Alexander F. Victor Enterprises, Inc. 

Westinghouse Electric Corporation 

Westrex Corporation 

Wilding, Inc. 

Wollensak Optical Company 


The Society invites applications for Sustaining Membership from other interested companies. 
Information may be obtained from the Chairman of the Sustaining Membership Committee, 
Byron Roudabush, c/o Byron Motion Pictures, Inc., 1226 Wisconsin Ave., N.W., Washington 7, D.C. 
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